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RECORD OF DECISION 
Declaration 

Site Name and Location 

Sanford Gasification Plant Site 
Sanford, Seminole County, Florida 
FLD984169193 

Statement of Basis and Purpose 

This decision document presents the selected remedial action for the Sanford Gasification Plant Site, in
Sanford, Seminole County, Florida, which was chosen in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 

This decision is based on the Administrative Record for the Sanford Gasification Plant Site. The State of
Florida, as represented by the Florida Department of Environmental Protection (FDEP), has reviewed the
reports which are included in the Administrative Record for the site. In accordance with 40 CFR 300.430,
the State of Florida has been involved in the process and the State has concurred with the selected remedy. 

Assessment of the Site 

The results of the assessment indicate human consumption of groundwater in the future would present an
unacceptable risk. Groundwater in the area is currently not used as a drinking . water source. Actual or
threatened releases of hazardous substances from this Site, if not addressed by implementing the response
action selected in this Record of Decision (ROD), may present endangerment to public health and welfare,
and further harm to the environment. 

Description of the Selected Remedy 

This remedy is intended to be the second Operable Unit (OU) for this Site. The remedy addresses potential
exposures to groundwater contamination and will reduce groundwater contamination levels to comply with
appropriate drinking water standards. After reviewing the information available and after careful
consideration of the various alternatives, EPA is selecting an alternative which includes: monitoring natural
attenuation with institutional controls. 

This Alternative would involve: 

Following implementation of the removal of surface soils and subsurface "hot spot" areas, addressed in
Operable Unit One (OU1), further groundwater sampling is expected to demonstrate a significant decrease
of groundwater contamination. Five existing wells, in addition to new wells, will be used to monitor the
ground water remediation effort following implementation of the OU1 remedy. 

For cost estimating purposes, a total of 22 sampling events has been estimated to monitor the groundwater
quality during the 33 years estimated for the remedy to achieve the remedial objectives. 



Institutional controls would be implemented to reduce the potential risk associated with the exposure to the
groundwater impacts. Institutional controls would include: the formation of a Groundwater Use Advisory
Zone (GUAZ) which would include properties that may be affected by the shallow groundwater impacts at
the Site. Property owners within the GUAZ will be notified by EPA, in writing, of the potential risk
associated with exposure to contaminated groundwater. The notification will include a map showing the
location of the contaminated groundwater plume and will advise them not to install groundwater wells near
the plume. Annual cleanup updates will be sent to property owners within the GUAZ informing them of
groundwater plume conditions and reminding them of the groundwater advisory. 

The effectiveness of the remedy will be evaluated by EPA during the Five Year Review evaluation
conducted after a remedy has been implemented. The evaluation of the remedy should determine if natural
attenuation is occurring according to expectations. Monitoring frequencies may be adjusted depending on
the progress of the natural attenuation remedy. Monitoring should continue until remediation goals are
achieved. If a review of the effectiveness of the remedy indicates that it is not effective in remediating either
the groundwater or preventing further significant expansion of groundwater contamination, the remedy
could potentially be modified to include an active remedial measure. 

Statutory Determinations 

The selected remedy is protective of human health and the environment, complies with Federal and State
requirements that are legally applicable or relevant and appropriate to the remedial action, and is
cost-effective. EPA has selected an alternative that not only protects human health and the environment but
also reduces mobility, toxicity and volume of contaminated groundwater through natural processes. This is
believed to be the most effective alternative taking in consideration time to be implemented, cost, and
long-term effectiveness. 

A review will be conducted within five years after commencement of the remedial action to ensure that the
remedy continues to provide adequate protection of human health and the environment.

- Estimated capital, operation and maintenance (O&M), and total present worth costs; discount
rate; and the number of years over which the remedy cost estimates are projected. 

- Decisive factors that led to selecting the remedy. 

Authorizing Signatures 

Pursuant to Section 104 of CERCLA, the President is authorized to undertake actions in response to a threat
or potential threat to human health, welfare, or the environment. This authority was delegated to the
Administrator of US EPA, then to the Regional Administrators, and through other delegations, the Division
Directors of Superfund Program are now authorized to approve these actions. 
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RECORD OF DECISION 
DECISION SUMMARY 

1.0 SITE LOCATION AND DESCRIPTION 

The CERCLIS identification number for this Site is FLD984169193. 

The former Sanford Gasification Plant (SGP) was located on the north and south sides of West 6th
Street between Holly Avenue and the former Cedar Avenue in Sanford, Seminole County, Florida (Figure
1). The former facility was located adjacent to an unnamed tributary which flows approximately 420 feet to
where it merges with Cloud Branch Creek, which flows northward and discharges into Lake Monroe.
Bordering the former facility to the north and northwest are properties currently owned by CSX and the City
of Sanford. The Site, as defined by CERCLA, includes the former facility, the unnamed tributary which
flows into Cloud Branch Creek and Cloud Branch Creek from the unnamed tributary to and including the
delta area where Cloud Branch Creek discharges into Lake Monroe. 

A portion of the SGP is currently owned by the Florida Public Utilities Company (FPUC) which
maintains an office and natural/propane gas distribution facility. 

The SGP was owned and operated by Sanford Light and Fuel Company from the 1890' s until 1914.
From 1914 to 1924, the SGP was owned and operated by Southern Utilities Company. From 1924 until
1928, the City of Sanford owned and operated the SGP. From 1928 until 1932, the City of Sanford owned
the SGP, but was operated by the Sanford Gas Company. In 1932. the Sanford Gas Company acquired the
title to the SGP and continued operating the SGP until 1944, at which time Sanford Gas Company merged
with Florida Power Corporation. Florida Power Corporation owned the Site and continued to operate the
SGP until 1946, at which time the SGP was transferred to South Atlantic Gas Company. South Atlantic Gas
Company owned and operated the SGP from 1946 to 1949. In 1949, title to the SGP was transferred to
Florida Home Gas Company, which continued operating the SGP until approximately 1951, at which time
gas manufacturing ceased. Florida Home Gas Company owned the property from 1949 to 1954, at which
time it transferred the property title to Sanford Gas Company. In 1965, Sanford Gas Company transferred
property title to the Florida Public Utilities Company, which has owned a portion of the former SGP to date.
Four parcels south of West 6th Street and east of FPUC property, are also a part of the former SGP, they are
owned by Armand Enterprises, Inc. 

The U.S. Environmental Protection Agency (EPA), the Florida Department of Environmental
Protection (FDEP) and the Potential Responsible Parties (PRPs) have conducted separate environmental
investigations at the SGP Site to determine potential impacts to soil, groundwater, surface water and
sediments from operations of the former gasification plant. 

On July 11, 1997, EPA forwarded Special Notice Letters to FPUC, Florida Power Corporation,
Florida Power & Light Company, Atlanta Gas Light Company and the City of Sanford (hereinafter "the
Sanford Group"). The Special Notice Letters identified these parties as the PRPs for the SGP Site and
requested that they perform a Remedial Investigation/Feasibility Study (RI/FS) to characterize the extent of
contamination. 
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The Sanford Group agreed to negotiate with EPA how to conduct the RI/FS under the terms of an
Administrative Order on Consent (AOC). In April 1998, the AOC for the SGP Site RI/FS was signed by all
parties. In August 1998, the Sanford Group submitted the final Work Plan. Field work on the Site began in
October 1998. Two new addendums to the original Work Plan have been incorporated to accommodate new
samples. First, an addendum was made to include samples at an unknown area of contamination located at
the City of Sanford Water Treatment Plant. Second, an addendum was made to include a collection of
background samples at the Pebble Junction Property, directly south to the FPUC property. Sampling at the
Pebble Junction property was delayed because of problems gaining access to that property. 

In April 1999, EPA focused the cleanup efforts for the SGP Site into three(3) phases or Operable
Units (OUs). EPA is prioritizing its actions on the Site beginning with the impacted soils first (OUI),
groundwater second (OU2) and sediments in the Cloud Branch Creek and the delta in Lake Monroe third
(OU3).

2
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Historically, the SGP was operated from the 1880' s to approximately 1951. From the 1880's until
1951, water gas and carbureted water gas were manufactured at the SGP by carbonization or destructive
distillation of bituminous coal and coke. At the end of the manufacturing process, gas holder tanks,
frequently used to store waste tars and condensates, frequently leaked resulting in contamination. 

The Site has been the subject of preliminary investigations to ascertain the nature and extent of the
contamination: 

Preliminary Assessment 

FDEP performed a Preliminary Assessment (PA) in March 1990 to assess the potential for
environmental impacts at the former SGP and to make recommendations regarding the need for further
action under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA). The
investigation involved a review of background information and existing state regulatory files relating to the
former SGP. A "windshield survey" was also performed to confirm the location and physical appearance of
the Site. The PA document provides a general overview of the site history, typical Manufactured
Gasification Plant (MGP) production practices, and common contaminants found at gasification plant sites.
FDEP recommended a Site Screening Investigation be performed on-site, in the adjacent drainage ditch and
in the nearby Cloud Branch Creek. 

Site Screening Investigation 

In June 1991, Ecology and Environment, Inc. (E&E) produced a report for a Site Screening
Investigation (SSI) for FDEP from a field work event conducted on Fall 1990. The study consisted of
background information and FDEP file review, two days of site reconnaissance, and a limited sampling
event. The results of E&E's investigation indicated that historic activities, namely generation of coal tar
wastes and possible tar sludges at the SGP Site, have released contaminants to the on-site soil and
groundwater. The results indicated the potential for contamination of surface water and/or sediments via
surface runoff. The SSI concluded that it was evident that soil and groundwater contamination at the SGP
Site with respect to polycyclic aromatic hydrocarbons (PAHs), metals, and TRPKs was attributable to coal
tar and/or tar sludge sources. Also, the report concluded that a more in-depth investigation to delineate
nature and extent of the contamination at the SGP Site was needed. 

Soil Boring Investigation 

Environmental Consulting & Technology, Inc. (ECT) was contracted by FPUC to perform a soil
boring investigation to better delineate vertical and horizontal extent of soil impacts at the former SGP.
Using a predefined soil boring grid, a series of 49 solid-stem auger borings were advanced at selected
points. Borings were advanced to a depth of 15 ft to 20 ft. Split-spoon soil samples were collected to better
delineate the vertical extent of soil contamination. ECT stated in its report that tar was observed in 27 of the
49 borings. 
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Preliminary Investigation of Surface Soils and Sediments 

ECT was contracted by the City of Sanford in 1991 to investigate surface soils and sediments
associated with the Cloud Branch Creek drainage system between West 6th and West First Streets. A total
of 49 shallow (approximately 1-foot depth) hand augers borings were completed in the study area, with
soil/sediment samples inspected for visible tar. Nine borings were completed along the length of the
tributary and surrounding drainage basin. In addition to visual inspection, the nine tributary borings were
also sampled and analyzed with an organic vapor analyzer (OVA). A series of random borings were also
made along Cloud Branch Creek, from West 6th Street to West 1st Street. No analyses for PAHs or volatile
organic compounds (VOCs) were performed. The study confirmed coal tar residue along the Unnamed
Tributary. 

Preliminary Investigation of Groundwater 

Atlanta Gas Light Company and FPUC retained Environmental Resources Management, Inc. (ERM)
to install five monitoring wells on and adjacent to the Site in June 1992. ERM installed three shallow
monitoring wells screened at the water table and two deeper wells screened immediately below the
shallowest confining unit. The groundwater from these wells was sampled and analyzed for volatile
aromatic compounds and base neutral compounds. Manufacturing gasification plant residuals were not
noted in the boring logs for the wells or detected in the groundwater samples collected from the wells. 

Contamination Assessment Report 

Atlantic Environmental Services, Inc. and Leggette, Brashears, & Graham, Inc. conducted
contamination assessment (CA) field activities in 1993 for the Sanford Group. The CA included a well
survey, soil gas survey, installation of nine monitoring wells, sampling of 14 monitoring wells, collection of
eight surface soil samples, collection of two surface sediment samples, collection of four surface water
samples, collection of 11 subsurface soil samples, 27 soil borings, a total of nine transects subsurface soil
samples along Cloud Branch Creek, and slug tests in five of the monitoring wells to evaluate hydraulic
conductivity. 

A review of the St. Johns River Water Management District water well construction permits, and the
water well and consumptive use permit inventory, did not identify any water-supply wells within 0.5 mile of
the Site. 

Impacts related to operations of the former plant were found in on-site groundwater and soil,
groundwater north of the Site, sediment from the unnamed tributary and Cloud Branch Creek, and soil along
the unnamed tributary and Cloud Branch Creek.

Expanded Site Inspection 

In June and July 1996, PRC Environmental Management (EPA's contractor), conducted an
Expanded Site Investigation (ESI). The ESI included the collection of thirty-four (34) surface soil samples,
collection of fourteen (14) subsurface soil samples, collection of thirty-five (35) sediment samples,
collection of twenty-one (21) surface water samples, installation of seven (7) permanent wells and six (6) 
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temporary wells, and a geophysical survey. The ESI report confirmed results from previous investigations.
Data from the ESI report and previous investigations were used to prepare the Hazardous Ranking System
Package (HRS) to propose the Site on the National Priorities List (NPL). The Site ranked for the NPL,
however the listing was deferred in exchange for the Sanford's Group cooperation with EPA in addressing
the Site under the Superfund process. 

Remedial Investigation 

GEI Consultants, Inc., working on behalf of the Sanford Group, completed the Remedial
Investigation on July 29, 1999. As a part of this investigation, GEI Consultants, with EPA oversight,
collected 133 samples of the soil, groundwater and sediments, and analyzed the samples for metals, cyanide,
volatile compounds and semi-volatile compounds. Previous investigation results showed these were the
parameters required to determine the extent of contamination at the Site. Sample locations included the
former SGP, the unnamed tributary. Cloud Branch Creek and the Cloud Branch Creek outfall in Lake
Monroe. 

Results from the investigation revealed that source material consisting of tar-saturated soil or
sediments, coal/coke, black-stained soil, or sediments with a strong naphthalene odor were identified at
some locations extending from land surface, to depths of approximately 30 ft below land surface (BLS)
on-Site and along the unnamed tributary downstream to its confluence with Cloud Branch Creek. Source
material in sediments along Cloud Branch Creek from the unnamed tributary to Mill Creek exist at various
locations from the sediment water interface to a depth of 4ft. Tar saturated nonaqueous phase liquid (NAPL)
has been identified in soil near the confluence of Cloud Branch Creek and the unnamed tributary. NAPL has
also been identified in a thin shell hash layer near the confluence of Cloud Branch Creek and Mill Creek.
The NAPL present at the confluence of Cloud Branch Creek and the unnamed tributary is associated with
overlying tar-saturated material at the same locations at a depth of 20.5 feet BLS. 

Groundwater impacts are primarily limited to BTEX (benzene, toluene, ethylbenzene and xylene)
and PAHs. The impacts exist in a narrow area (100 feet wide or less) extending in shallow groundwater
from the Site to MW-11S, downgradient from Cloud Branch and the unnamed tributary confluence
(CBC/UT). In addition, groundwater impacts in the intermediate depth extend downgradient of MW-11I and
MW-21I (see Figure 3). The extent and magnitude of groundwater impacts could be related to natural
attenuation processes at the Site. Therefore, natural attenuation parameters were analyzed in groundwater
samples collected during the RI. 

Natural attenuation of groundwater impacts has been demonstrated in the vicinity of the Site and
downgradient of the CBC/UT confluence. Concentrations of site organic contamination in the wells near or
in Site source area are significantly higher than the concentrations in wells downgradient of the "hot spots."
Historical groundwater data and the site 7 conceptual model indicate the BTEX and PAH concentrations in
monitoring wells within the source areas in the vicinity of the Site have generally decreased over time. The
historical data also indicates that groundwater impacts have been at the former facility for a long time and
have weathered or attenuated to the current plume configuration.

7
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3.0 HISTORY OF COMMUNITY RELATIONS 

To date, three (3) Open House Meetings and two Proposed Plan Meetings have taken place at the
West Sanford Boys and Girls Club. The first meeting was held on September 23, 1998, to inform the
community of the status of the enforcement action and to announce the upcoming sampling event for the RI.
A second meeting was held on May 12, 1999, for the purpose of informing the community about the steps to
form a Community Advisory Group (CAG). A third meeting was held on September 22, 1999, to inform the
community about the results of the RI. A Proposed Plan Meeting to present the cleanup alternatives for OU1
was held on April 18, 2000. The most recent meeting, OU2 Proposed Plan Meeting, was held on February 7,
2001, to inform the community about EPA's preferred alternative for the cleanup of the groundwater
contamination at the Site. 

Community interviews were conducted with local officials and residents in September 1998. Using
information collected during these interviews, EPA developed a community relations plan to address the
concerns and information needs of the community. It also identifies opportunities for the community to take
part in cleanup decisions about the Site and the opportunity to form a CAG. 

Fact Sheets for the Site have been issued in September 1998, September 1999, April 2000 and
January 2001. A Public Notice, with the purpose of announcing the Proposed Plan for OU2, was advertised
in the Seminole Herald. The comment period for the Proposed Plan for the OU2 started January 24, 2001
and ended February 24, 2001. No comments from the community were received during the comment period. 

The Administrative Record (AR) is located in Downtown Sanford at the North Branch Library on
North Palmetto Avenue. 
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4.0 SCOPE AND ROLE OF OPERABLE UNIT TWO ACTION 

This ROD addresses OU2 for groundwater contamination at the Site. This OU does not directly
involve the soil cleanup; however, subsurface soil remedial goal options for OU1 ROD do affect the
selection of the remedial goals option for groundwater protection. As part of the development for
groundwater goals for OU2, review was conducted for consistency of soil goals in OU1 and groundwater
goals in OU2. 

Though the planned action for OU1 (soils) for this Site addresses surface soil and subsurface
contamination, groundwater contamination mitigation will likely occur because the subsurface soil will be
cleaned up. This OU2 remedy will insure the groundwater goals are achieved through monitoring of natural
attenuation and institutional controls. 

This planned action is necessary to protect human health and the environment from groundwater
impacts. An additional ROD is anticipated for this Site to addresses sediment contamination along the
Cloud Branch Creek from the confluence with the unnamed tributary to the delta with Lake Monroe as
Operable Unit Three (OU3). 

10
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5.0 SUMMARY OF SITE CHARACTERISTICS 

5.1 Geology 

The geology under the former facility is discussed in greater detail in the Remedial Investigation
(RI) report. During the RI, the GEI Consultants collected data to specifically characterize the geology in the
area around the site. The geology under the former gasification plant consists primarily of Plio-Pleistocene
aged sand and shell hash with lesser amounts of clay, rock silt, and organic materials. These sediments
overlie the Miocene-aged clay of the Hawthorn Group. The clay layer is laterally continuous across the
former facility. 

Debris was found in the surficial sands in many of the borings collected. Debris included wood,
brick, glass, rock, and concrete rubble. The thickness of the sands containing some debris ranged from less
than 2 ft up to 12 ft. 

5.2 Hydrogeology 

Three hydrogeologic units are located in the site vicinity; the Surficial Aquifer, the intermediate
System, and the Floridan Aquifer System. In Seminole County, the Surficial System is primarily composed
of Pleistocene to recent age fine to coarse-grained quartz sands. In Seminole County, the Surficial Aquifer is
an unconfined aquifer that typically ranges between 10 and 75 feet in thickness. The Surficial Aquifer
System is primarily recharged by the direct infiltration of rainfall. Across Seminole County, water levels in
the Surficial Aquifer System vary between land surface and 40 feet below ground surface. Naturally
occurring iron concentrations in groundwater from the Surficial Aquifer System limits its use to primarily
lawn irrigation, and less frequently domestic and livestock applications. 

The Surficial Aquifer is underlain by the Intermediate System, which consists of the blue . clay and
shell beds of differentiated Pliocene to Miocene-age deposits and the blue-to-gray, calcareous clays and
interbedded cream to gray, sandy limestone of Miocene-age Hawthorn Group. The clays of the Intermediate
System are the upper confining sequence for the underlying Floridan aquifer system. Locally, the sandy
limestone within the Intermediate System may be capable of yielding significant quantities of water.
However, the low-permeability clay units within the Intermediate System separate the Surficial and the
Floridan Aquifer System. The Intermediate System is present throughout most of the Seminole County with
a thickness of approximately 150 feet. However, in the northern part of the county, along the St. John's
River and Lake Monroe, the intermediate deposits have been eroded. 

The Intermediate System is underlain by the Eocene-age carbonate units of the karstic Floridan
Aquifer System. The Floridan Aquifer System included cream-to-tanish gray, soft-to-hard, granular porous,
marine limestones of the Ocala Group (which may be absent in the northern part of Seminole County); the
light gray-to-brown, porous-to-dense, granular-to-chalky limestones of the Avon Park Limestone; and the
alternating layers of hard, brown, porous crystalline dolomites and hard, cream-to-tan, chalky limestone/
dolomitic limestones of the Lake City Limestone. The top of the Floridan Aquifer System generally occurs
at depths of between 74 and 85 feet bgs in the Site vicinity. 
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Groundwater in the Floridan Aquifer System exists under artesian conditions. Given that the
Floridan aquifer System potentiometric surface is similar to the Surficial aquifer water level elevations
noted in the vicinity, downward leakage from the Surficial Aquifer System would not be expected. 

Surficial aquifer groundwater in the area of the former facility is not used as a drinking water source.
No surficial aquifer system drinking water wells have been documented within four (4) mile radius of the
Site. 

The RI groundwater investigation focused on the surficial aquifer and the most recent groundwater
elevations and contours are plotted in the RI report. On December 8, 1998 groundwater elevations measured
in the vicinity of the Site and downgradient ranged from a high of 21.82 ft above mean sea level (MSL)
south of West 6' h Street to a low 9.82 ft above MLS north of the confluence of Cloud Branch Creek and the
unnamed tributary. On June 4, 1999 groundwater elevations in the vicinity of the Site and downgradient
range from a high of 21.24 ft MSL south of West 6th Street to a low of 7.58 ft MSL near the West 3rd Street
bridge. Groundwater elevations at both occasions indicate groundwater flow, in the surficial aquifer, was
toward the unnamed tributary and Cloud Branch Creek (immediately downstream of its confluence with the
unnamed tributary). 

Groundwater elevations measured in December 1998 and June 1999, in the vicinity of the
confluence of Cloud Branch Creek and Mill Creek illustrated that groundwater flow in the surficial aquifer
is toward the creeks. 

5.3 Soil Contamination 

The majority of the former gasification plant structures were removed prior to 1962, and no above
ground structures containing plant related residuals exist today. Previous investigations confirmed that no
subsurface structures containing source materials are present today. However, source material has been
identified during the investigations as tar-saturated soil or sediment (including sheen), coal/coke, and black
stained soil or sediment with strong naphthalene odor. These source materials have been identified in soil
on-Site, soil and sediment along Cloud Branch Creek, and sediments along Cloud Branch Creek
downgradient of the confluence with the unnamed tributary. Tar-saturated or black stained soil source
material that exists on Site and along the unnamed tributary to the confluence with Cloud Branch Creek has
been identified to extend from the land surface to as deep as the top of the confining unit (to a depth of
approximately 30 ft BLS) at some locations on Site. Source material in sediments along Cloud Branch
Creek exists from the sediment water interface up to a depth of at least 4 ft. Tar-saturated soil and NAPL are
present to the top of the confining unit (to a depth of approximately 30 ft BLS) near the confluence of the
unnamed tributary and Cloud Branch Creek. A thin layer of NAPL (less than 2 inches thick) was observed
in the shell hash layer on the top of the confining unit at MW-131. This NAPL appears to be confined to a
small area since it was not observed in any of the borings installed around of the perimeter of MW-131. The
primary chemical constituents of the source material include VOCs (primarily benzene, toluene,
ethylbenzene, and xylenes) and PAHs.
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5.4 Surface Soil Contamination 

As agreed between EPA and the Sanford PRP Group, due to the nature of the unnamed tributary, an
ephemeral drainage structure which carries only intermittent surface water flow, the sediment samples
collected from the unnamed tributary during the CAR and the ESI were evaluated as surface soil samples. 

Surface soil samples were collected from the Site, along the unnamed tributary, around the
confluence of the unnamed tributary and Cloud Branch Creek, and upgradient of the Facility. 

MGP constituents detected in surficial soil are limited primarily to PAHs. Benzene, toluene,
ethylbenzene and xylene (BTEX) were detected in only one surface soil sample, a control sample, during
the Expanded Site Investigation (ESI). Surficial PAHs have generally been delineated along the FPUC
property south and north of West 6th Street. However, relatively elevated levels of PAHs were detected
west of FPUC office, and to the east, west, and north of the toe area (area where Cloud Branch Creek and
the unnamed tributary merge). 

Based on the data from the CAR and the ESI, the eight RCRA metals (arsenic, cadmium, chromium,
lead, mercury, silver, barium and selenium) and copper, iron, manganese and zinc were the only metals
proposed to be analyzed during the RI. The CAR, ESI and RI metal data for surface soil were evaluated by
comparing the results with EPA Region's 4 screening criteria (EPA Region 3 RBC Table Residential
values). Antimony, arsenic, chromium, iron, lead, and manganese were detected in more than three surface
soil samples (on and off-site) at concentrations above the screening criteria. The highest antimony
concentration was detected in off-site sample SD-UN-05 (considered a surface soil sample for purpose of
the OU1 soil cleanup) along the unnamed tributary near its confluence with Cloud Branch Creek. The
highest arsenic concentration was detected in an on-site surface soil sample SS-CS-02 along the southern
property boundary of the Site, adjacent to the CSX Rail Road. The highest chromium, iron, lead and
manganese were detected in off-site sample SS-27 just beyond the confluence of Cloud Branch and the
unnamed tributary. The highest background concentrations for arsenic, iron and mercury exceed the
screening criteria. Far fewer surface soil samples had arsenic and iron concentrations exceeding the highest
background concentration than the number of samples exceeding screening criteria. 

5.5 Subsurface Soil Contamination 

Figure 4 presents the areas of subsurface soil that contained concentrations of COCs above Remedial
Goal Options (RGOs). 

Subsurface soil samples were collected from 15 boring locations, primarily in connection with the
installation of the monitoring wells. 

The highest concentrations of BTEX and PAHs detected at the former facility were in the subsurface
soil samples collected from areas where tar and/or NAPL were observed. 

Subsurface soil samples collected to date are sufficient to delineate and characterize subsurface soil
impacts attributable to MGP operations. Sources used to delineate such impacts include multiple soil
borings and monitoring wells installed at the former facility. In general, in the area south of the confluence 
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of Cloud Branch Creek and the unnamed tributary, the analytical data generated during the RI confirm the
horizontal and vertical extent of subsurface soil impacts observed in previous investigation soil borings. In
addition, the RI data identified an area of subsurface soil impacts in the vicinity of monitoring well MW-11I
(SB-11I), northwest of the Site, and at monitoring well MW-13I (SB-13I), at the confluence of Mill Creek
and Cloud Branch Creek. At SB-11I, materially elevated levels of PAHs were detected at 5 to 7 feet BLS.
Concentrations of PAHs decreased dramatically in the deeper samples at SB-11I. At SB-13I, NAPL was
detected in the 6 inches of shell hash found at 20.5 ft BLS, immediately above the clay confining unit.
NAPL was not present either above or below the thin shell hash unit found at SB-13I. 

None of the metals detected in on-site subsurface soil samples exceeded Region 4's screening
criteria. Arsenic, iron and lead were the only metals detected in off-site subsurface soil samples above the
screening criteria. The highest arsenic, iron, and lead concentrations were detected in off-site subsurface soil
sample SB-19I (5-7) located near the confluence of Cloud Branch Creek and Mill Creek. 

5.6 Groundwater Contamination 

Based on analytical results, groundwater impacted by volatile or semivolatile compounds, primarily
BTEX and PAHs, is present in a fairly narrow plume (approximately 100 ft wide or less) extending from the
northern portion of the Site (FPUC office building and parking lot) downgradient to monitor well pair
MW-11S and MW-11I. In the wells closest to the Site, impacts are present in shallow wells MW-3S and
MW-SA-4S, but are not present in the deeper wells, (MW-3D and MW-SA-4D) at those same locations.
Further downgradient, near the confluence of Cloud Branch Creek and the unnamed tributary, BTEX and
PAH impacts are more significant in the intermediate wells (MW-12I and MW-15I). These BTEX and PAH
groundwater impacts continue downgradient from MW-12I and MW-15I, along a narrow band, to
monitoring well pair MW-11S and MW-11I. The most downgradient (leading) edge of shallow groundwater
impacts, as defined by detected BTEX and PAH concentrations, extends beyond monitoring well MW-11S,
but not to the downgradient well MW-21S. The leading edge of intermediate groundwater impacts, as
defined by BTEX and PAH concentrations detected in the intermediate wells which are screened on the top
of the confining unit, extent to MW-21I, which has the following MGP-related constituent concentrations:
benzene, 28 ug/L; BTEX, 32 ug/L; naphthalene, 3.7 ug/L; and non-carcinogenic PAHs, 791 ug/L. Although
no monitoring wells have been installed for a distance of more than a thousand feet downgradient of
MW-21I, indirect evidence of the absence of significant groundwater contamination in most of the area is
provided by organic vapor and soil contaminant concentration data from soil boring SB-16I, located several
hundred feet downgradient of MW-21I. 

Groundwater impacted by BTEX and PAHs exists near the confluence of Cloud Branch and Mill
Creeks. Subsurface soil boring at MW-13I revealed NAPL just above the confining unit. However,
MW-13I, which was screened just above the NAPL. has only low levels of naphthalene and other PAHs, as
do MW-13I, MW-19S and MW-19I. Nearby monitoring well pairs MW-17S, MW-17I, MW-18S, MW-181,
and MW-20S and MW-20I have no detectable levels of BTEX or PAHs. The NAPL present in the shell
hash unit at MW-13I does not appear to materially impact groundwater quality outside the shell hash unit. 

Historical groundwater data indicate that BTEX and PAH concentrations in monitoring wells within
the source areas in the vicinity of the Site have generally decreased over time. BTEX and naphthalene
concentrations in groundwater from monitoring wells MW-3S, MS-SA-4S, and MW-SA-5S have decreased 
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over time. These wells are located in the source areas (hot spots). Benzene and naphthalene concentrations
have oscillated between low and non-detect in groundwater collected from monitoring well Q3. Well Q3 is
on the edge of the groundwater plume. 

Monitoring wells (MW-13S, MW-13I, MW-17S, MW-17L, MW-18S, MW-18I, MW-19S, MW-19I,
MW-20S and MW-20I at the Cloud Branch Creek/Mill Creek confluence were sampled once. BTEX was
not detected and the highest naphthalene concentration detected (34 ug/L) is below the RGO of 100 ug/L,
indicating that the source of impacts in this area is highly weathered and has attenuated to levels below the
RGOs. 

Natural attenuation processes includes a variety of physical, chemical, or biological processes that,
under favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, volume,
or concentration of contaminants in soil or groundwater. These in situ processes include: biodegradation,
dispersion, dilution, sorption, volatilization, radioactive decay, and chemical or biological stabilization,
transformation, or destruction of contaminants. Groundwater monitoring is a critical component of a natural
attenuation remedial action to ensure the remedy is protective and natural processes are reducing
contamination levels as expected. 

Natural attenuation parameters were analyzed in groundwater samples collected during the RI.
Those data and historical data for Site COCs are summarized in Table 2 of the OU2 FS report and results
are showed in Table 3 of the same report. Those and the historical data indicate that the groundwater
impacts have been at the Site for a long time and have attenuated to the current plume configuration (see
Figure 4). The plume configuration may be partially explained by evaluating natural attenuation processes
at the Site. 

Arsenic, barium, cadmium, cyanide, iron and manganese were detected in monitoring wells at
concentrations exceeding the EPA Region 4 screening criteria (which are the April 1999 EPA Region 3
RBC Table Tap Water values at an HQ of 0.1 for noncarcinogens and risk of 1 x 10-6 for carcinogens). 

TABLE 1: CONTAMINANTS OF POTENTIAL CONCERN IN GROUNDWATER SAMPLES
COLLECTED DURING THE REMEDIAL INVESTIGATION 

CONTAMINANT FREQUENCY OF
DETECTION 

RANGE OF DETECTED
CONCENTRATIONS 

(ug/L) 

Acenaphthene 12/37 5 - 660 

Acetone 2/37 41 - 620 

Arsenic 2/29 12 - 26

Benzene 5/37 2.8 - 2000

Butylbenzene, - 2/29 1.8 - 12

Cadmium 4/37 2 - 3
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CONTAMINANT FREQUENCY OF
DETECTION 

RANGE OF DETECTED
CONCENTRATIONS 

(ug/L) 

Cyanide 7/37 10 - 300

Dichloroethane, l, 2- 2/37 21 - 39

Ethylbenzene 9/37 1.2 - 1,400

Fluorene 7/37 20 - 220

Iron 34/37 50 - 30,000 

Isopropylbenzene 7/37 2.2 - 130 

Manganese 28/37 13 - 770 

Methylene chloride 7/37 4 - 7

Methylnaphthalene, 1- 11/37 5- 1,000 

Methylnaphthalene, 2- 7/37 9 - 900

Naphthalene 14/37 3.7 - 11,000

Phenanthrene 9/37 6 - 160 

Propylbenze, - 4/37 1.8 - 34 

Toluene 3/37 1.2 - 120

Trirhethylbenzene, 1 ,2,4- 9/37 1.5 - 340 

Trimethylbenzene, 1 ,3,5- 7/37 1.4 - 110 

Xylenes, Total * 8/37 13 - 310

* Includes Xylene, —, o- and p-. 

17



OU2 Record of Decision
Sanford Gasification Plant Site

Final

6.0 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCES USES 

Currently, a portion of the former SGP is owned by the FPUC which maintains an office and natural/
propane gas distribution facility. The other portions of the Site are currently owned by the City of Sanford,
CSX Transportation and Armand Enterprises. However, none of these portions are currently in use with the
exception of Armand Enterprises' parcel, which is being used by FPUC as parking lot for its employees. 

The Site is zoned as Restricted Industrial (RI-1) and General Commercial (GC-2). The Restricted
Industrial designation is described as areas which "are intended for light wholesale and manufacturing uses
and related accessory use." The General Commercial (GC-2) designation is described as areas which
"accommodate community-oriented retail sales and services; highway-oriented sales and services; and other
general commercial activities." Other adjacent land uses include multiple family residential, general
commercial, and restricted industrial land use. 

The surficial aquifer is classified by FDEP as a Class G-II (potable water use). However,
groundwater in the area of the former facility is not used as a drinking water source since there is
community-supplied water. No surficial aquifer system drinking water wells have been documented within
four mile radius of the Site. 
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7.0   SUMMARY OF SITE RISK 

CERCLA directs EPA to conduct a Baseline Risk Assessment (BRA) to determine whether a
Superfund Site poses a current or potential threat to human health and the environment in the absence of any
remedial action. The BRA provides the basis for taking action and indicates the exposure pathways that
need to be addressed by the remedial action. This section of the ROD reports the results of the BRA
conducted for the first two OUs of this Site. a The principal components of the conceptual model for the
Site is to assume that surface soil, subsurface soil, sediments and groundwater are contaminated, and that
humans could be exposed to contamination through ingestion and/or dermal contact and inhalation in the
case of air. The model also studies current and future scenarios for different receptors. The potential
noncarcinogenic and carcinogenic risk elements were combined across exposure pathways for each of the
media and for each of the potential receptors at the Site as well. 

7.1 Contaminants of Concern 

The various COPCs identified in Table 1 were evaluated for the Site risk. Contaminants appearing in
Table 2 are a result of the risk assessment indicating that the contaminant might pose a significant current or
future risk or could contribute to a cumulative risk which is significant for present and/or future exposure.
One of the criteria for a significant risk was a carcinogenic risk level above the acceptable risk range, i.e.,
1x 10-4 to 1 x 10-6 , or a hazard quotient (HQ) greater than l.0. Drinking water standards and Lifetime Health
Advisories were also taken in consideration to calculate cleanup levels for future water consumption and for
the selection of COCs. Table 2 shows the COCs selected for the groundwater medium. 

TABLE 2: CONTAMINANTS OF CONCERN IN GROUNDWATER 

CONTAMINANT FREQUENCY OF
DETECTION 

RANGE OF DETECTED
CONCENTRATIONS 

(ug/L) 

Benzene 5/37 2.8 - 2,000 

Naphthalene 14/37 3.7 - 11,000 

Ethylbenzene 9/29 1.2 - 1,400 

7.2 Exposure Assessment 

Regardless of application, all risk assessments have a common basic principle, the concept that
complete pathways from environmental release to human exposure must exist, or else human risks are not
present. That is, regardless of the intrinsic toxicity of a compound, without plausible exposure scenarios, the
compound will not exert its toxic effects. The BRA evaluates in a conservative manner, in accord with EPA
requirements, the potential exposure, and is used as a tool for site-specific decisions. Whether a chemical is
actually a concern to human health and the environment depends upon the likelihood of exposure, i.e.,
whether the exposure pathway is currently complete or could be complete in the future. A complete
exposure pathway (a sequence of events leading to contact with a chemical) is defined by the following four
elements: 
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- A source and mechanism of release from the source, 
- A transport medium (e.g., surface water, air) and mechanisms of migration through the medium, 
- The presence or potential presence of a receptor at the exposure point, and 
- A route of exposure (ingestion, inhalation, dermal absorption). 

An evaluation was undertaken of all potential exposure pathways which could connect chemical
sources at the Site with potential receptors. All possible pathways were first hypothesized and evaluated for
completeness using the above criteria. The current pathways represent exposure pathways which could exist
under current Site conditions while the future pathways represent exposure pathways which could exist, in
the future, if the current exposure conditions change. Exposure by each of these pathways was
mathematically modeled using generally conservative assumptions. Residential exposures were evaluated in
the BRA 

TABLE 3: POTENTIAL EXPOSURE PATHWAYS 

MEDIA SCENARIO RECEPTOR 

Surface Soil Current Commercial Worker (on-Site/off-site) 
Trespasser/Visitor (on/off-site) 

Surface Soil Future Construction Worker (on/off-site) 
Child, Resident (on/off-site) 
Adult, Resident (on/off-site) 
Aggregate resident (on/off-site) 

Subsurface Soil Current None

Subsurface Soil Future Construction Worker (on/off-site) 

Sediment Current Adolescent Trespasser (off-site) 

Sediment Future Construction Worker (off-site) 

Groundwater Current None

Groundwater Future Construction Worker (on/off-site) 
Irrigation/maintenance Worker (on/off-site) 

Groundwater Future The Baseline Risk Assessment did not quantify
the risk associated with residential ingestion of
the groundwater. Because of this EPA used
ARARs such as MCLs and other health-based
numbers, i.e. Lifetime Health Advisories to
determine levels of acceptability and remedial
goals. 

Surface Water Current Adolescent Trespasser/Visitor (off-site) 

Surface Water Future None

20



OU2 Record of Decision
Sanford Gasification Plant Site

Final

The various environmental media at the former facility may have been affected by direct historical
site disposal practices, by normal facility manufacturing operations and by indirect sources such as soil
runoff to surface water or the leaching of contaminants from soil to groundwater. 

The exposure points for the BRA are located at either on-Site or off-site locations. The exposure
routes per EPA practice, are assumed to be combined oral (i.e., ingestion) and dermal routes for surface soil,
subsurface soil, groundwater, surface water and sediment, as well as the inhalation pathway for air which
may contain volatiles or particulates. 

The exposure point concentrations (EPCs) for each of the chemicals of concern and the exposure
assumptions for each pathway with an unacceptable risk or hazard were used to estimate the chronic daily
intakes for the potentially complete pathways (the exposure assumptions for the pathways of concern can be
found in Appendix C). The EPCs are summarized below for those contaminants and exposure pathways that
were found to present a significant potential risk. The BRA is based on the reasonable maximum exposure
(RME) that may be encountered during the various Site use scenarios. The RME concentrations are either
the calculated 95% Upper Confidence Limit of the arithmetic mean or the maximum concentration detected
during sampling. The intent of the RME is to estimate a conservative exposure case (i.e., well above the
average case) that is still within the range of possible exposures. If the calculated UCL exceeded the
maximum level measured at the Site, then the maximum concentration detected was used to represent the
reasonable maximum concentration. The chronic daily intakes were then used in conjunction with cancer
slope factors and noncarcinogenic reference doses to evaluate risk. Aluminum, barium, copper and
vanadium were included as a contaminant of potential concern in groundwater at the request of the State of
Florida.

A. Surface Soil Exposure 

Surface soil at a site typically is the most readily accessible environmental medium and, thus, poses
the most significant exposure potential. However, the likelihood of actual exposure will be influenced by
characteristics such as landscaping, paving and buildings location. Current exposure to on-Site or off-site
surface soil near the Sanford Site was quantitatively evaluated for a commercial worker scenario and a
trespasser/visitor scenario. Future exposure to on-Site and off-site surface soil was quantitatively evaluated
for a potential resident (child, adult or aggregate), a potential construction worker, and qualitatively
evaluated for the commercial worker and the trespasser/visitor, since exposures in the future for these two
receptor groups are expected to be equal or less than the current exposure. 

B. Subsurface Soil Exposure 

The construction worker is the only potential exposed population for direct exposure to subsurface
soil. Since current construction activities are not occurring or planned at this time, only future exposure of
construction workers to any on-Site and off-site subsurface soil was quantitatively evaluated. 

Exceedance of groundwater RGOs and ARARs were examined to evaluate what surface and
subsurface soil impacts in OU1 could be leaching to groundwater in excess of groundwater RGOs and
ARARs. Only two COCs, benzene and naphthalene, were detected in groundwater samples above the
groundwater RGOs. In addition, benzene and ethylbenzene (another MGP related constituent) were detected
in groundwater above ARARs. Therefore, subsurface soil levels were calculated in this assessment for 
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benzene, ethylbenzene and naphthalene. Total xylenes, another MGP related constituent detected in
groundwater, did not exceed its ARAR value of 10,000 ug/L. While total xylenes concentrations in
groundwater did not exceed the ARAR. a subsurface soil remedial goal for groundwater protection was
generated to assure the 10,000 ug/L drinking water maximum contaminant level for total xylenes was not to
exceeded in the future. 

C. Groundwater Exposure 

Current exposure to groundwater was not evaluated, since there is not a complete exposure pathway
at this time. Groundwater in the area of the former facility is not used as a drinking water source since there
is community-supplied water. No surficial aquifer system drinking water wells have been documented
within four mile radius of the Site. The Floridan Aquifer is the principal source of potable water in the
Sanford area. Since, the surficial aquifer is classified by FDEP as a Class G-II (potable water use), the
RGOs selected will address groundwater cleanup to applicable drinking water standards. 

TABLE 4: ON-SITE EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER

CONTAMINANT EPC Value (ug/L) Max. or 95% UCL 

Acenaphthene 74 Maximum 

Benzene 2,000 Maximum 

Cadmium 3.0 Maximum 

Cyanide, Total 180 Maximum 

Dichloroethane, 1,2 39 Maximum 

Ethylbenzene 570 Maximum 

Iron 50,000 Maximum 

Manganese 770 Maximum 

Methylene Chloride 7.0 Maximum 

Methylnaphthalene, 1- 300 Maximum 

Methylnaphthalene, 2- 390 Maximum 

Naphthalene 2,400 Maximum 

Phenanthrene 24 Maximum 

Propylbenzene, - 15 Maximum 

Trimethylbenzene, 1,2,4- 22 Maximum 

Trimethylbenzene, 1,3,5- 6.0 Maximum 

22



OU2 Record of Decision
Sanford Gasification Plant Site

Final

TABLE 5: OFF-SITE EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER

CONTAMINANT EPC Value (ug/L) Max. or 95% UCL 

Acenaphthene 174 95% UCL

Acetone 27 95% UCL

Arsenic 6.5 95% UCL

Barium 105 95% UCL

Benzene 14 95% UCL

Buthylbenzene, - 1.9 95% UCL

Buthylbenzene, tert- 2.3 95% UCL

Cadmium 0.74 95% UCL

Cyanide, Total 19 95% UCL

Dichloroethane, 1,2- 2.0 95% UCL

Ethylbenzene 297 95% UCL

Fluorene 39 95% UCL

Iron 36,000 Maximum 

Isopropylbenzene 12 95% UCL

Manganese 540 Maximum 

Methylene Chloride 5.5 95% UCL

Methylnaphthalene, 1- 269 95% UCL

Methylnaphthalene, 2- 50 95% UCL

Naphthalene 8,224 95% UCL

Phenanthrene 31 95% UCL

Propylbenzene, - 2.7 95% UCL

Toluene 3.4 95% UCL

Trimethylbenzene, 1,2,4- 32 95% UCL

Trimethylbenzene, 1,3,5- 7.8 95% UCL

Xylene, m & p 18 95% UCL

Xylene, o- 10 95% UCL
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D. Sediment Exposure 

Current exposure to off-site sediment, such as may occur in the drainage ways or Cloud Branch
Creek was quantitatively evaluated for a trespasser/visitor, such as may be represented by a nearby
childhood resident. Future exposure to off-site sediment was quantitatively evaluated for a construction
worker, for a trespasser/visitor and the resident, since future exposures are expected to be equal or less than
current exposures. 

E. Surface Water Exposure 

Current exposure to surface water was anticipated only for the trespasser/visitor, insofar as that
person may come from nearby resident population. Warning signs are posted along the creek, but access
restrictions are not in place in all off-site areas. For off-site residents, the trespasser/visitor scenario is
assumed to be protective of nearby residents, and it is likely to reflect the actual situation where members of
the local population may, from time to time, go into the ditch/creek areas. This was confirmed by recent
survey information provided by the Florida Department of Health. 

7.3 Toxicity Assessment 

Toxicity values are used in conjunction with the results of the exposure assessment to characterize
Site risk. EPA has developed critical toxicity values for carcinogens and noncarcinogens. Cancel slope
factors (CSFs) have been developed for estimating excess lifetime cancer risks associated with exposure to
potentially carcinogenic chemicals. CSFs, which are expressed in units of (mg/kg/day)-1, are multiplied by
the estimated intake of a potential carcinogen, in mg/kg/day, to provide an upper-bound estimate of the
excess lifetime cancer risk associated with exposure at that intake level. The term "upper bound" reflects the
conservative estimate of the risks calculated from the CSF. Use of this conservative approach makes
underestimation of the actual cancer risk highly unlikely. CSFs are derived from the results of human
epidemiological studies or chronic animal bioassays to which animal-to-human extrapolation and
uncertainty factors have been applied. 

Reference doses (RfDs) have been developed by EPA for indicating the potential for adverse health
effects from exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are expressed in units
of mg/kg/day, are estimates of lifetime daily exposure levels for humans, including sensitive individuals.
Estimated intakes of chemicals from environmental media can be compared to the RfD. RfDs are derived
from human epidemiological studies or animal studies to which uncertainty factors have been applied (e.g.,
to account for the use of animal data to predict effects on humans). These uncertainty factors help ensure
that the RfDs will not underestimate the potential for adverse noncarcinogenic effects to occur. 

Quantitative dose-response data were compiled from EPA's Integrated Risk Information System
(IRIS), Health Effects Assessment Summary Tables (HEAST), and National Center for Environmental
Assessment (NCEA). Toxicity criteria were available for all COPCs except lead. There is no reference dose
for lead so the risk characterization was developed by using EPA approved methods for estimating blood
lead levels. 

The EPA Integrated Exposure Uptake Biokinetic (IEUBK) Model Version 0.99d and the EPA Adult
Blood Lead Model are considered applicable at residential and industrial sites, respectively. The IEUBK 
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was used to evaluate on-Site surface soil, off-site surface soil and off-site sediments. There is currently no
lead exposure model available for surface water, the only other medium in which lead was identified as a
COPC. In any event, the maximum detected lead concentration in surface water exceeded the drinking water
standard of I5ug/L in only 2 out of 16 samples. The IEUBK, which was run with the mean detected
concentration of lead in on-Site surface soil (75 mg/kg), off-site surface soil (74 mg/kg) and off-site
sediments (22 mg/kg), did not result in a nominal projected blood level above l0 ug/dL for any age group.
Based on this analysis, lead was eliminated as a COC for on-Site surface soil, off-site surface soil and
off-site sediments. 

The US EPA Adult Lead Model was used to develop a target lead concentration for off-site
subsurface soil, the only case in which childhood exposure is precluded. The Adult Lead Model results in an
off-site subsurface soil concentration of 1,067 mg/kg. The applicable receptor for off-site subsurface soil is
the pregnant adult construction worker. It should be noted that the construction worker is applicable for
on-Site surface soil as well. 

The methodology and the specific model parameters that were used to calculate the adult,
nonresidential human health-based target for lead in off-site subsurface soil was developed by the US EPA
Technical Review Workgroup (TRW) for Lead and was presented in the report entitled Recommendation of
the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associates with
Adult Exposures to Lead in Soil. The method is the product of a extensive evaluations by the TRW. 

The method used for the adult worker is found in the "Technical Review Workgroup for Lead
Recommendations for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in
Soil." The calculations for lead soil levels can be found in Appendix C along with the non-cancer toxicity
data and cancer toxicity data. 

7.4 Risk Characterization 

Human health risks are characterized for potential carcinogenic and noncarcinogenic effects by
combining exposure and toxicity information. Excessive lifetime cancer risks are determined by multiplying
the estimated daily intake level with the CSF. These risks are probabilities that are generally expressed in
scientific notation (e.g., 1 x l0-6). An excess lifetime cancer risk of 1 x l0-6 indicates that, as a plausible
upper boundary, an individual has a one in one million additional (above their normal risk) chance of
developing cancer as a result of site-related exposure to a carcinogen over a 70-year lifetime under the
assumed specific exposure conditions at a Site. 

EPA considers individual excess cancer risks in the range of 1 x l0-6 to 1 x l0-6 as protective;
however, the 1 x l0-6 risk level is generally used as the point of departure for setting cleanup levels at
Superfund sites. EPA's definition of acceptable risk is found in 40 CFR 300.430 (e)(2). The point of
departure risk level of 1 x l0-6 expresses EPA's preference for remedial actions that result in risks at the
more protective end of the risk range. The health-based risk levels for the Site in its current condition are
shown in Tables 10.1 through 10.7 in Appendix C. 

Potential concern for noncarcinogenic effects of a single contaminant in a single medium is
expressed as the hazard quotient (HQ) (or the ratio of the estimated intake derived from the contaminant 
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concentration in a given medium to the contaminants' reference dose). An HQ which exceeds unity (1)
indicates that the daily intake from a scenario exceeds the chemical's reference dose. By adding the HQs for
all contaminants within a medium or across all media to which a given population may reasonably be
exposed, the Hazard Index (HI) can be generated. The HI provides a useful reference point for gauging the
potential significance of multiple contaminant exposures within a single medium or across media. An HI
which exceeds unity indicates that there may be a concern for potential health effects resulting from the
cumulative exposure to multiple contaminants within a single medium or across media. The His for the Site 
are shown in Tables 10.1 through 10.7 in Appendix C. 

Using the results of the human exposure assessment and the toxicity information, potential human
health risks for each COPC and selected exposure pathway were evaluated. Upper bound excess lifetime
cancer risks for carcinogenic chemicals and hazard quotients and hazard index values for noncarcinogenic
chemicals were estimated. The upper-bound lifetime excess cancer risks derived in this report can be
compared to EPA's target risk range for health protectiveness at Superfund sites of 1 x l0-6 to 1 x l0-4 . In
addition, the noncarcinogenic hazard indices can be compared to a value of 1 since hazard indices greater
than 1 indicate a potential for adverse health effects. 

The risk characterization results showed unacceptable risks (i.e., upper-bound excess lifetime cancer
risks exceeding the upper limit of EPA's target risk range for health protectiveness at Superfund sites 
[1 x l0-4] and/or non-cancer hazard indexes (HIs) greater than one) in surface soil and groundwater.
However, it should be noted that exposures to groundwater at the SGP Site are not likely to occur because
water is supplied to the area by a municipality. 

A summary of potential cancer risk and non-cancer hazard estimates resulting from exposures to Site
COCs in surface soil, subsurface soil, surface water, and/or sediment by residents, commercial workers,
construction workers, and trespassers/visitors are provided in Appendix C. 

7.5 Environmental Risk 

An Ecological Risk Assessment (ERA) for all media will be completed as part of OU3 which will
address the sediments in the Cloud Branch Creek. Recent OU1 Compendium submittal and review
demonstrated that no environmental COPCs were to be retained for the OU1 soil cleanup and no
confirmation samples were to be required after OU1 removal is completed. Further environmental
assessment is needed for Cloud Branch Creek and the delta area where Cloud Branch Creek discharges into
Lake Monroe. A copy of the ERA Compendium could be found in the OU2 AR and a copy of the March 5,
2001 letter accepting the report is attached in Appendix E of this ROD. 

7.6 Risk Uncertainty 

There are uncertainties which are inherent in the risk assessment process. The calculations and
conclusions which are presented in the BRA report include uncertainties which may arise from assumptions
used in several steps of the assessment. The factors which may lead to either overestimation or an
underestimation of the potential adverse effects and associated environmental risks posed by exposure to
analytes at the former Sanford facility, depending on the relationship of actual conditions to assumptions
employed in the calculations, include the following: 
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- the analytical data presented here may, not reflect actual site conditions for all analytes at the present
time. Data has been collected during several years of the former facility investigations. However,
concentrations in other areas are not expected to be higher than the values presented in the report
because the site equipment has been dismantled, activities have ceased, and no new sources have
been added. It is expected that the concentrations presented in the report may actually overestimate
the true exposure conditions in the future due to processes such as biodegration and dilution; 

- assumptions regarding, for example, body, weight, average human lifetime, and other factors were
based on reasonable estimates from available sources and may not be accurate for specific
individuals whose characteristics may vary from the conservative general conditions which were
assumed. However, standard assumptions were employed in those cases where they were available
and professional judgment was applied elsewhere. The report includes references to all values used; 

- uncertainties associated with the assumptions have been made regarding the future land use and
groundwater use at the former facility. What is known about expected land use and groundwater use
at the former facility is reflected in these exposure assumptions. However, should either the expected
land use or groundwater use change, the uncertainty of the conclusion would be increased; 

- factors which affect the disposition of absorbed site contaminants, such as metabolism, distribution,
bioconcentration and excretion, were not explicitly considered in detail in the intake and risk
calculations. Rather, reasonable and conservative assumptions were employed which are unlikely to
underestimate the true exposure conditions; 

- the mechanism of action for toxicity of the site contaminants is not known with certainty in many
cases, particularly regarding their putative carcinogenic effects. The rather specific nature of the
carcinogenic effects in animal studies suggests that any extrapolation to humans will be heavily
dependent on the assumption which often is not supported by the epidemiological data. This
uncertainty is reflected in the recent reevaluation of U.S. EPA approaches to carcinogen assessment.
Consistent with standard risk assessment practice, the US EPA Reference Doses (RfDs) and Cancer
Slope Factors (CSFs) were used to reflect toxicity endpoints of interest; 

- non-quantifiable uncertainties are inherent in several different aspects of the exposure variables and
the estimation of potential human health effects and intake risk calculations. Extrapolation of
dose-response curves from high to low dose, from animals to humans and from one exposure route
to another introduce uncertainty, intended to be conservative, at each step in the calculated results.
The use in the report of established Unit Cancer Risk values (i.e.. Carcinogenic Slope Factors) which
have been calculated by ostensibly conservative methods (e.g., the linearize multistage model) is
unlikely to underestimate the true risk and may overestimate it by a margin which is not quantifiable
at present; and; 

- the intake and risk calculations assume that the exposure conditions can be represented by a
deterministic approach which views each variable separately and may result in inappropriate targets
if conservative assumptions are "layered" on top of one another. Probabilistic methods are available
for such evaluations, but were not employed in this stage of the risk assessment activities. 
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8.0 REMEDIATION OBJECTIVES 

EPA developed a range of alternatives to address the contamination at the Site. The alternatives were
based upon the following OU2 remedial action objectives: 

- To reduce COCs in groundwater to Applicable or Relevant and Appropriate Requirements
(ARARs) or health-based levels where ARARs are not available. 

The cleanup goals for the Site were developed specifically to protect human health and to address
the risk identified in the Human Health Risk Assessment. These goals are based on available information,
standards such as Applicable or Relevant and Appropriate Requirements (ARARs) and the risk-based levels
(Remedial Goal Options). 

8.1 Subsurface Soil Goals 

EPA developed alternative soil remedial goals for subsurface contamination which could contribute
to groundwater contamination through soil contaminant leaching. The alternative soil remedial goals are
consistent with the planned "hot-spot" subsurface soil remedial approach for the OU1 which were
developed for direct exposure. 

Since there is no MCL value for naphthalene, a risk-based value had to be used to verify soil goals
from OU1 are protective of groundwater. The BRA did not included a Remedial Goal Option (RGO) for
naphthalene based on residential use of groundwater as a drinking water source. Therefore, the EPA Region
4 Office of Technical Services suggested the use of the ''Drinking Water Standards and Health Advisories."
The EPA's Office of Water updated the "Drinking Water Standards and Health Advisories" report in
Summer of 2000, affecting any cleanup standards previously calculated. The Sanford PRP Group also
proposed a change in the organic carbon partitioning coefficient (Koc) for naphthalene. After careful
consideration, EPA accepted the change and a new soil remedial goal that would be protective of
groundwater was calculated to be 3 mg/kg. Also, this number was used to calculate the groundwater
remedial goal option appearing in the September 28, 2000 revision to the OU2 FS report. 

Based on EPA's calculations, a naphthalene remedial goal objective of 3 mg/kg will not cause a
significant change in the soil area to be removed under previous calculations from the final OU1 FS report.
Thus, there will not be a change with respect to the scope of the remedial action as it pertains to the soil
area. This new remedial goal essentially involves contaminated soils that will likely be either remediated to
address other soil contaminants that represent a potential or actual threat to groundwater, or that would be
termed as the "source", based on visual evidence of contamination, and thus targeted for the remedial action.
More importantly, it is not expected that this change will affect the previous cost estimate for the OU1
remedial action. All information reflecting this evaluation is documented in the January 17th, 2001 memo to
the file included in the AR for OU2. 

Cleanup goals for the sub-surface soil contamination, of those contaminants that potentially posed an
adverse effect on groundwater quality, have been determined for benzene, naphthalene, ethylbenzene and
total xylenes. Subsurface soils remedial goals for benzene, ethylbenzene and total xylenes are based on
protection for the respective MCLs. Remedial goal for naphthalene is based on protection from groundwater 
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consumption which exceeds the lifetime health advisory. As referenced in OU1 FS Addendum, EPA
considers the following as appropriate soil remedial goals for groundwater protection applicable to the
Sanford Site. 

TABLE 6: REMEDIAL GOALS FOR SUBSURFACE SOIL BASED ON PROTECTION TO
GROUNDWATER 

CONTAMINANT GOAL (mg/kg)

Benzene 0.05

Naphthalene 3**

Ethylbenzene 12

Total Xylenes 43

** surface and subsurface soil cleanup goal 

8.2 Groundwater Remedial Goals 

EPA developed remedial goals for the groundwater contamination to be consistent with the remedy
selected. The remedial goal value for naphthalene is consistent with the approach on selecting the remedial
goal value for soil protection to groundwater cleanup on OU1. No groundwater cleanup goal was calculated
for total xylenes since its MCL value is 10,000 ug/L and the maximum value found in sample results was
310 ug/L. All information related to the remedial goal selection is documented in the January 17th, 2001
memo to the file included in the AR for OU2. 

TABLE 7: REMEDIAL GOALS FOR GROUNDWATER

Contaminant Clean up Goals 
(ug/L) 

Frequency of
Detection (ug/L) 

Maximum Concentration
Detected (ug/L) 

Benzene 11 5/37 2,000

Naphthalene 1002 14/37 11,000

Ethylbenzene 7003 9/37 1,400
1  State Maximum Contaminant Level (FL MCL) for Drinking Water  
2  Risk-based Goal, Lifetime Health Advisory. January 17th, 2001 memo to the file in the OU2 AR  
3  Federal Maximum Contaminant Level(MCL) for Drinking Water 
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9.0 SUMMARY OF ALTERNATIVES 

In considering OU2 (groundwater) RAOs, the analysis presented below reflects the fundamental
components of the various alternatives develop to address it. 

SUMMARY OF CLEAN UP ALTERNATIVES 

Cleanup options were developed in the FS report approved in December 21, 2000. This Section of
the ROD presents possible groundwater cleanup remedies for the SGP Site. A detailed presentation of each
of the alternatives is in the FS Report for OU2. 

Alternative 1: No Action 

Under the no action alternative, the site is left "as is" and no funds are expended to actively control
or cleanup the site related contamination. No remedial action would be taken. No funds will be expended to
monitor the Site groundwater. 

Annual Operation and Maintenance (O&M): $0 
Present Worth: $0 

Alternative 2: Institutional Controls 

Under this alternative, institutional controls would be implemented to reduce the potential risk
associated with the exposure to the groundwater impacts. Institutional controls would include: the formation
of a Groundwater Use Advisory Zone (GUAZ) which would include properties that may be affected by the
shallow groundwater impacts at the Site. The GUAZ is shown in Appendix F, which is a property
ownership map and includes only the five property owners as identified by Seminole County Tax Panel.
Property owners are: FPUC, City of Sanford, CSX Transportation, Inc., Christian Transportation, Inc., and
Codisco, Inc. Property addresses could be found in the December 4, 2000 response to EPA comments
prepared by GEI Consultants as part of the OU2 FS deliverable, included in the OU2 AR. Property owners
within the GUAZ will be notified by EPA, in writing, of the potential risk associated with exposure to
contaminated groundwater. The notification will include a map showing the location of the contaminated
groundwater plume and will advise them not to install groundwater wells near the plume. The notice will
also include an EPA point of contact for any questions regarding the advisory. Annual cleanup updates will
be sent to property owners within the GUAZ informing them of groundwater plume conditions and
reminding them of the groundwater advisory. 

Annual Operation and Maintenance (O&M): $1,500 
Present Worth: $51,504 

Alternative 3: Monitored Natural Attenuation 

Under this alternative the natural attenuation of groundwater contamination would be monitored by
groundwater sample collection from designated wells. In addition to existing wells, new wells would be
constructed after OUl Remedial Action is completed. All wells would be used to monitor geochemical 
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indicators of natural attenuation, field parameters and contaminants of concern. It is expected that the
groundwater attenuation process will take approximately 33 years. 

In addition to the monitoring, this alternative will include the implementation of institutional
controls as described in Alternative 2. 

Natural attenuation process includes a variety of physical, chemical, or biological processes that,
under favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, volume,
or concentration of contaminants in soil or groundwater. These in situ processes include: biodegradation,
dispersion, dilution, sorption, volatilization, radioactive decay, and chemical or biological stabilization,
transformation, or destruction of contaminants. Groundwater monitoring is a critical component of this
remedy to ensure the remedy is protective and natural processes are reducing contamination levels as
expected. 

Annual Operation and Maintenance (O&M): $24,004 
Present Worth: $320,252 

Alternative 4: Air Sparge and Soil Vapor Extraction 

This alternative would enhance biodegradation and volatilization of impacts in the subsurface by the
addition of air. Air would be injected in the subsurface and would be recovered by a vacuum system. To
ensure effectiveness of the remedy a pilot test would be designed. It is expected this alternative would take
approximately 17 years to clean groundwater up to clean up goals. 

Annual Operation and Maintenance (O&M): $81,250 
Present Worth: $854,386 

Alternative 5: Groundwater Pump and Treat 

This alternative would involve pumping and treating groundwater downgradient from soils removed
as part of OU1 area (former Sanford Gasification plant Site up to the confluence of the unnamed tributary
and Cloud Branch Creek(see Figure 3)). Approximately six recovery wells would be used to recover
impacted groundwater. Then, groundwater would be discharged to the City of Sanford Waste Water
Treatment Plant for treatment. A pilot test would be necessary to select the number and location of recovery
wells and to determine the groundwater recovery rate. It is expected this alternative would take
approximately 24 years to clean groundwater up to cleanup goals. 

Annual Operation and Maintenance (O&M): $141,885 
Present Worth: $1,785,236 
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10.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

EPA has established nine criteria which are used in comparing the advantages and disadvantages of
each alternative. 

The alternatives are evaluated against one another by using the following nine criteria: 

- Overall protection of human health and ths environment 
- Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
- Long term effectiveness and permanence 
- Reduction of toxicity, mobility, or volume through treatment 
- Short term effectiveness 
- Implementability 
- Costs 
- State Acceptance 
- Community Acceptance 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) categorized the nine
criteria into three groups: 

(1) Threshold criteria: the first two criteria, overall protection of human health and the
environment and compliance with ARARs (or invoking a waiver), are the minimum criteria
that must be met in order for an alternative to be eligible for selection 

(2) Primary balancing criteria: the next five criteria are considered primary balancing criteria
and are used to weigh major trade-offs among alternative cleanup methods 

(3) Modifying criteria: state and community acceptance are modifying criteria that are formally
taken into account after public comment is received on the proposed plan. Community
acceptance is addressed in the responsiveness summary of the ROD. 

10.1 Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment addresses whether each alternative provides
adequate protection of human health and the environment and describes how risks posed through each
exposure pathway are eliminated, reduced, or controlled, through treatment, engineering controls, and/or
institutional controls. 

Alternative 1, No Action, would not be protective of human health, therefore it is eliminated from
further consideration. Alternative 2 would reduce the level of risk through Institutional Controls. Alternative
3, Monitored Natural Attenuation, would, over time, reduce contaminant concentrations to levels protective
of human health and the environment. Alternatives 4 and 5 would remove contamination from the
groundwater via extraction and treatment. Alternatives 3, 4 and 5 would be more protective than Alternative
2, since each alternative would reach the proposed cleanup goals. Alternative 2 may not reach proposed
cleanup goals in a reasonable time period. 
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10.2 Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

Section 121(d) of CERCLA requires that remedial actions at CERCLA sites attain legally applicable
or relevant and appropriate Federal and State requirements, standards, criteria, and limitations which are
collectively referred to as "ARARs", unless such ARARs are waived under CERCLA section 121(d)(4). 

Applicable requirements are those cleanup standards, standards of control, and other substantive
requirements, criteria or limitations promulgated under Federal environmental or State environmental or
facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance found at a CERCLA site. Relevant and appropriate requirements are those
cleanup standards, standards of control, and other substantive requirements, criteria or limitations
promulgated under Federal environmental or State environmental or facility siting laws that, while not
"applicable" to a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance found at a CERCLA site address problems or situations sufficiently similar to those
encountered at the Site and that their use is well suited to the particular site. 

Alternative 2 could not be designed to attain ARARs and only would provide protection through
restricted use rather than restoration measures. Therefore, Alternative 2 is eliminated from further
consideration. Alternatives 3, 4 and 5 could be designed to attain ARARs and all of them have ARARs
associated with drinking water standards. Alternative 3 would limit exposure to groundwater, through
Institutional Controls, until MCLs are attained. 

10.3 Long-Term Effectiveness and Permanence 

Long-term effectiveness and permanence refers to the expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once cleanup levels
have been met. This criterion includes the consideration of residual risk that will remain onsite following
remediation and the adequacy and reliability of controls. 

Alternatives 3,4 and 5 are all effective and permanent remedies, however time to achieve remedial
goals for the groundwater cleanup will vary. Alternatives 4 and 5 involve active remedies to achieve
cleanup goals, while Alternative 3 passively addresses the groundwater contamination through natural
attenuation. Institutional Controls in Alternative 3 would reduce health risks associated with consumption of
groundwater, however groundwater in the area of the former facility is not used as a drinking water source
since there is community-supplied water. Alternatives 4 and 5 would take less time to achieve the remedial
goals. 

10.4 Reduction of Toxicity, Mobility, or Volume 

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance of
the treatment technologies that may be included as part of the remedy. 

Alternative 3 relies on natural attenuation rather than an active remedy to achieve remedial goals.
Alternatives 4 and 5 would provide comparable reductions in the toxicity, mobility, and volume of
ground-water contamination at the Site with active remedies. All of the alternatives could be designed to
reduce the toxicity, mobility or volume, though they will be achieved in different lengths of time.  
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10.5 Short-Term Effectiveness 

Short-term effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers, the community and the environment during construction and
operation of the remedy until cleanup levels are achieved. 

All of the alternatives would require workers to use Level D protective equipment during
implementation of the remedies. 

Alternative 4 and 5 would both require more time for design and construction groundwater
treatment. Workers on Alternative 3 would not have the same level of exposure than under construction and
implementation of Alternatives 4 and 5. Only the construction of four (4) new wells would be required and
then groundwater sample collection until remedial goals are attained. A treatment system could produce
additional noise or nuisance problems. Alternative 4 would provide the most short-term effectiveness, since
it will reach remedial goals sooner than the other alternatives. 

10.6 Implementability 

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials, administrative
feasibility, and coordination with other government entities are also considered. 

All necessary equipment and materials are commercially available for implementation of
Alternatives 3, 4 and 5. Alternatives 4 and 5 are considered more difficult to implement than Alternative 3,
because they would require more time to design and construct. Pilot-scale studies would be required and a
number of engineering considerations would be required in the development of the groundwater extraction
and treatment. Alternatives 4 and 5 utilize technology that is well established but requires operator attention
on a daily basis. Alternative 3 would be the most implementable as it involves only the construction of four
(4) wells and regularly scheduled monitoring events during the 33 years. Alternative 5 requires the most
significant construction activities to build treatment system. 

10.7 Cost 

A summary of the present worth, capital, and operation and maintenance (O&M) costs for each of
the alternatives is presented in Table 8. Alternative 5 is the most expensive alternative. Alternative 3 is the
least expensive. Itemized costs for each alternative could be found in Appendix D. 
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TABLE 8: COST COMPARISON OF REMEDIAL ALTERNATIVES 

Alternative 1
No Action 

Alternative 2
Institutional

Controls 

Alternative 3
Monitored

Natural
Attenuation

Alternative 4
Air Sparge

and Soil
Vapor

Extraction

Alternative 5
Ground water

Pump and
Treat 

Capital Cost $0 $37,500 $37,500 $326,563 $243,750 

Annual O&M $0 $1,500 $24,004 $81,250 $141,885

Present Worth 
Total Cost 

$0 $61,504 $320,252 $854,386 $1,785,236 

10.8 State Acceptance 

In accordance with 40 CFR 300.430, the State of Florida has been involved in the process and the
State has not opposed the remedy selected. 

10.9 Community Acceptance 

EPA held a public meeting to discuss the proposed remedy on February 7, 2001. No comments from the
community were received during the comment period or during the public meeting. EPA received only one
concern from the Sanford PRP Group, regarding ecological issues for the soils cleanup. EPA's response and
actions regarding their concern could be found in the Responsiveness Summary, in Appendix B. No
opposition regarding the remedy selection was received by any parties. 
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11.0 PRINCIPAL THREAT WASTES 

The NCP establishes an expectation that EPA will use treatment to address the principal threats
posed by the Site wherever practicable (NCP 300.430 (a)(l)(iii)(A)). The "principal threat" concept is
applied to the characterization of "source materials" at a Superfund site. A source material is material that
includes or contains hazardous substances, pollutants or contaminants that act as a reservoir for migration of
contaminants to groundwater, surface water or air, or acts as a source for direct exposure. Contaminated
groundwater generally is not considered to be a source material. 

After the removal of surface soils and subsurface soils the "source material" at the Site will be
non-existent. This remedial action is selected to address residual groundwater contamination that may be
left on Site after the removal action. 
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12.0 SELECTED REMEDY 

12.1 Rationale for the Selected Remedy 

Based upon consideration of the requirements of CERCLA, the NCP, the detailed analysis of
alternatives and public and state comments, EPA has selected Alternative 3: Monitored Natural Attenuation
With Institutional Controls. Under this alternative, it is expected groundwater contamination will naturally
attenuate to reach groundwater remedial goals within 33 years. Following implementation of the removal of
surface soils and subsurface "hot spot" areas, further groundwater sampling is expected to demonstrate a
significant decrease of groundwater contamination in the outlined area (see Figure 4). Five (5) existing
wells in addition to four (4) new wells will be used to monitor groundwater remediation following
implementation of OU1 remedy. 

This remedy is selected because it is protective of human health and the environment and complies
with all ARARs. It represents the best balance among tradeoffs with respect to the Primary Balancing
Criteria. This remedy will reduce risk and prevent exposure to contaminated groundwater through
Institutional Controls. Natural processes will decrease contaminant concentrations over time, and these
concentrations can be monitored and evaluated periodically to ensure that the remedy remains protective.
This remedy is easily implementable because it builds upon an existing monitoring well network. This
alternative is also selected because it is significantly cheaper than the groundwater extraction and treatment
alternatives. Operation of a groundwater extraction and treatment system is not guaranteed to achieve
remedial goals in an efficient manner and would not provide a significantly greater degree of protectiveness
of human health and the environment. Monitored Natural Attenuation with Institutional Controls is the most
appropriate remedy because it is protective of human health and the environment and it allows EPA to
monitor and evaluate the contaminant plume to continually verify the remedy's effectiveness given the
specific site characteristics. The present worth cost of the remedy is $320,252.00. 

12. 2 Description of the Remedy 

Natural attenuation process includes a variety of physical, chemical, or biological processes that,
under favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, volume,
or concentration of contaminants in soil or groundwater. These in situ processes include: biodegradation,
dispersion, dilution, sorption, volatilization, radioactive decay, and chemical or biological stabilization,
transformation, or destruction of contaminants. Groundwater monitoring is a critical component of this
remedy to ensure the remedy is protective and natural processes are reducing contamination levels as
expected. 

A mathematical model has been used to estimate the time that groundwater contamination would be
effectively remediated through natural attenuation processes. The model, presented in Appendix A,
estimated that RGOs would be achieved in 33 years by natural attenuation. It is assumed that samples will
be collected from five (5) existing wells (Q-3, MW-11S, MW-11I, MW-21S and MW-21I) and four (4) new
wells. The existing well locations are illustrated in Figure 3. The exact number and location of additional
wells will be determined after considering the data collected during and after implementation of OU1
remedy. New wells will be installed following implementation of OU1 remedy. Sampling frequency will be
re-evaluated after consideration of data from each sampling event. For cost estimating purposes, a total of 
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22 sampling events will be conducted; one per year during the first five(5) and last five (5) years of this
remedial action, and every other year in between. Sampling parameters and frequency of analysis will also
be re-evaluated after consideration of data from each sampling event. For costing purposes it is assumed
that BTEX and PAHs will be collected and analyzed during every sampling event, along with the field
parameters listed in Table 9 will be collected and analyzed three (3) times in the first five (5) years. The
model will be calibrated with new data and the time to achieve RGOs will be estimated and discussed after
each sampling event. This alternative may also require a statistical analysis of the data to determine that
groundwater concentration have achieved RGOs. This alternative also has a provision for re-evaluating
engineered remedial actions if data indicate that an evaluation is warranted. 

Under this alternative institutional controls would be implemented to reduce the potential risk
associated with the exposure to the groundwater impacts. Institutional Controls would include: restricting
unauthorized excavation on property above impacted groundwater and restricting the installations of
groundwater wells. A Groundwater Use Advisory Zone (GUAZ) will be created that includes properties that
may be affected by the shallow groundwater impacts at the Site. The GUAZ is shown in Appendix F, which
is a property ownership map and includes only the five property owners as identified by Seminole County
Tax Panel. Property owners are: FPUC, City of Sanford, CSX Transportation, Inc., Christian
Transportation, Inc., and Codisco, Inc. Property addresses could be found in the December 4, 2000 response
to EPA comments prepared by GEI Consultants as part of the OU2 FS deliverable, included in the OU2 AR.
The annual inspection to observe and document site conditions would be conducted by EPA to confirm
compliance with controls. 

TABLE 9: SAMPLING PARAMETERS FOR NATURAL MONITORED ATTENUATION

PARAMETERS 

Field Parameters 

PH 

Temperature 

Dissolved Oxygen 

Oxidation Reduction Potential

Conductivity 

Field Alkalinity 

Filtered Iron (Dissolved iron) 

Geochemical Parameters 

Non-Filtered Iron (Total Iron) 

Filtered and Non-Filtered Manganese

Nitrate

Nitrite
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Ammonia nitrogen

Sulfate 

Sulfite 

Sulfide 

Total Organic Carbon 

Total Alkalinity 

Contaminants and By-Products 

Volatile Aromatic Hydrocarbons 

Polynuclear Aromatic Hydrocarbons 

Dissolved Methane, Ethane and Ethene 

12.3 Summary of the Estimated Remedy Costs 

The information in the cost estimate summary in Table 8 is based on the best available information
regarding the anticipated scope of the selected remedy. Changes in the cost elements are likely to occur as a
result of new information and data collected during the post-ROD sampling. Major changes may be
documented in the form of a memorandum to the Administrative Record file, an Explanation of Significant
Differences or a ROD Amendment. This is an order-of-magnitude engineering cost estimate that is expected
to be within +50 to -30 percent of the actual project cost. The total present worth cost is $320,000. See
Appendix D for full itemization of estimated cost. 

12.3 Expected Outcome of Selected Remedy 

The purpose of this action is to reduce the potential for direct exposure to contaminated groundwater
for future residents and commercial workers by reducing COCs in groundwater to Applicable or Relevant
and Appropriate Requirements (ARARs) or health-based levels where ARARs are not available. The
groundwater remedial goals on Table 10 will be the cleanup goals for the implementation of the selected
remedy. 

TABLE 10: CLEANUP LEVELS FOR CHEMICALS OF CONCERN 

Chemical of Concern Cleanup Level (ug/L) Basis of Cleanup Level 

Benzene 1 FL Maximum Contaminant Level

Naphthalene 100 Lifetime Health Advisory 

Ethylbenzene 700 Federal Maximum Contaminant Level 
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13.0 STATUTORY DETERMINATIONS 

EPA has determined that the selected remedy will satisfy the statutory determinations of Section 121
of CERCLA. The remedy will be protective of human health and the environment, will comply with
ARARs, will be cost effective, and will use permanent solutions and alternative treatment technologies to
the maximum extent practicable. 

13.1 Protection of Human Health and the Environment 

The remedy will eliminate the potential risks for future residents and commercial workers from
exposure to contaminated groundwater. The groundwater contaminants will naturally degrade and/or
attenuate to levels to comply with groundwater cleanup levels. There are no private wells located in the area
of groundwater contamination. 

13.2 Compliance with ARARs 

The selected remedy will comply with the substantive requirements of Federal ARARs and State
ARARs listed in the table below. 

TABLE 11: ARARS 

LOCATION SPECIFIC 

Citation Location/Description

A Areas of known contamination. Regulatory clearance
required to use potable water wells area of known
contamination

Chapter 62-524, FAC 

B Hazardous waste sites. Requires use of warning signs to
inform public of potentially harmful conditions at sites.

Chapter 62-730.1 80, FAC 

CHEMICAL SPECIFIC 

A Groundwater, Classes and Exemptions Chapter 62-520.420, FAC 

B Drinking Water Standards Chapter 62-550.310 and 550.320,
FAC 

C Federal Drinking Water Standard Maximum Contaminant
Levels 

40 CFR 141.61 and 141.62 

ACTION SPECIFIC 

A Occupational Safety and Health Administration (OSHA)
Standards for Hazardous Materials Response 

29 CFR 1904, 1910 and 1926 
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13.3 Cost Effectiveness 

In EPA's judgement, the selected remedy is cost effective and represents a reasonable value for the
money. The following definition was used in making this determination: "A remedy shall be cost effective if
its costs are proportional to its overall effectiveness." (40 CFR 300.430(f)(1)(ii)(D)). This was accomplished
by evaluating the "overall effectiveness" of those alternatives that satisfied the threshold criteria (i.e., were
both protective of human health and the environment and ARAR-compliant). Overall effectiveness was
evaluated by assessing three of the five balancing criteria in combination: long term effectiveness and
permanence, reduction in toxicity, mobility, and volume through treatment, and short term effectiveness.
Overall effectiveness was then compared to costs to determine cost effectiveness. 

The selected remedy, Alternative 3, is a cost effective remedy. The selected remedy includes natural
attenuation and monitoring. The effectiveness of the remedy will be evaluated by EPA during the Five Year
Review evaluation conducted after a remedy has been implemented. The total estimated present worth cost
of this alternative is approximately $320,000 which includes capital costs and annual operation and
maintenance costs. EPA has determined that the cost of implementing the remedy is proportionate to the
overall effectiveness of the remedy and is a reasonable value. 

13.4 Utilization of Permanent Solutions or alternative treatment technologies to the
maximum extent practicable 

The selected remedy uses permanent solutions and treatment technologies to the maximum extent
practicable. Natural attenuation is expected to permanently achieve the groundwater cleanup standards
within 33 years. 

13.5 Preference for Treatment 

Natural attenuation has been identified as occurring at the Site, resulting in in-situ treatment of
contaminants leading to a reduction in the toxicity, mobility and volume of  contaminants. Moreover,
following implementation of the removal of surface soils and subsurface soils, further groundwater
sampling is expected to demonstrate a significant decrease of groundwater contamination in the outlined
area. While natural attenuation in some cases, is not preferred, because of the statutory preference for in-situ
treatment, it is more than suitable in this circumstance because natural attenuation is resulting in a reduction
of contaminants. 

The model for groundwater attenuation will be calibrated with new data at that time. It is possible
that sampling data may demonstrate that groundwater could attenuate prior to 33 years. Additionally,
groundwater in the delineated area is not used as a drinking water source since there is community-supplied
water, and institutional controls will be included as part of the remedy selection. The benefits of selecting
one of the treatment alternatives are not significant enough to offset the substantial added cost. 

13.6 Five-Year Review Requirements 

The effectiveness of the remedy will be evaluated by EPA during the Five Year Review evaluation
conducted after a remedy has been implemented. The evaluation of the remedy should determine if natural 
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attenuation is occurring in accordance to the expectations. Monitoring frequencies may be adjusted
depending on the progress of the natural attenuation remedy. Monitoring should continue until remediation
goals are achieved. If a review of the effectiveness of the remedy indicates that it is not effective in either
remediating the groundwater or preventing further significant expansion of groundwater contamination, the
remedy could potentially be modified to include an active remedial measure. 
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14.0 EXPLANATION OF SIGNIFICANT CHANGES 

The remedy described in this ROD is the preferred alternative described in the Proposed Plan for this
Site. There have been no significant changes in the selected remedy. 
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APPENDIX A: GROUND WATER MODELING RESULTS



APPENDIX A 
GROUNDWATER MODELING RESULTS 

A groundwater flow and transport model was developed to evaluate the timeframe for groundwater impacts
to attain RGOs through natural attenuation processes and using engineered alternatives. The groundwater
transport model was developed using Visual MODFLOW ™ (version 2.8.2, Waterloo Hydrogeologic
Software, Inc., Waterloo, Ontario, Canada). Visual MODFLOW ™ is a pre-and post-processor for
MODFLOW ™ (McDonald and Harbaugh, 1988) and MT3D (Zheng, 1991). MODFLOW ™ is a
three-dimensional computer model developed for the United States Geological Society (USGS), which uses
a block-centered finite-difference scheme to solve the three-dimensional groundwater flow equation. MT3D
is a computer model developed through the United States Department of Defense for simulation of
advection, dispersion, and chemical reactions of contaminants in groundwater in either two or three
dimensions. Visual MODFLOW ™ incorporates the latest versions (MODFLOW96 and MT3D99) of these
computer models. 

Visual MODFLOW ™ was used to develop a two-dimensional model to estimate concentrations of
compounds of concern in groundwater along the presumed centerline of the plume after source removal
(remedial action for OU1) at the Sanford Gasification Plant Site. Specifically, dissolved benzene and
naphthalene concentrations were modeled. Visual MODFLOW was selected instead of less complex
two-dimensional models like BIOSCREEN and BIOPLUME for the following reasons. 

• The model can simulate adsorption, dispersion, and biodegradation transport processes. 
• The model can simulate the instantaneous removal of the groundwater source. 

Although visual MODFLOW is a powerful numerical tool, the limited data available for calibrating the site
model results in more of a qualitative evaluation of the timeframe for groundwater impacts to attenuate to
RGOs rather than a quantitative evaluation. Specifically, there is only one downgradient data point available
for calibrating the benzene transport model. A variety of combinations of model inputs could simulate the
measured downgradient concentration. This model, developed to simulate the conditions at the Facility, uses
input parameters derived from site specific information, literature values, and model calibration. A
sensitivity analysis of the model to the various input parameters was performed. Based on the model
calibration and the sensitivity analysts, this model provides a realistic simulation of the groundwater system
at the Facility. Details regarding model input parameters and sensitivity analyses are presented in
subsequent sections of this appendix. 

For the Sanford Gasification Plant site, the following general assumptions were used to develop the
groundwater transport model. 

• Groundwater flow occurs under steady-state conditions. 
• Groundwater discharges to Lake Monroe (simulated as a constant head boundary). 
• Fate and transport processes remain constant over time. 
• The source was in place since 1880 (initiation of plant operations). 
• The groundwater source concentration of benzene and naphthalene are constant from 1880 to

2000.. 
• Equilibrium sorption is modeled using a linear isotherm. 
• Biological decay is modeled using a first order rate reaction. 
• The source is instantaneously removed after 120 years. 
• The benzene and naphthalene concentration at well location MW-21I is at steady state and is

used for model calibration. 
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• The naphthalene concentration at well location MW-1II is at steady state and is used for
model calibration. 

Groundwater Flow Model Description 

Figure A-l illustrates the model domain. The model domain encompassed an area 5000 feet long by 2000
feet wide and consisted of one layer of variable thickness based on borings completed on site. Figure A-2
illustrates the discretization of the model domain. Grid spacing was approximately 100 feet by 100 feet. The
cell size was decreased to 25 feet by 25 feet in the vicinity of the source area to provide a more accurate
simulation of contaminant transport. 

Figure A-3 presents the boundary conditions for the groundwater flow model. A constant head boundary
was defined along the southern boundary with a value of 25 feet above mean sea level (MSL). The constant
head boundary was calculated based on measured groundwater elevation data and observed groundwater
flow directions. Lake Monroe, located north of the site, was simulated as a constant head boundary with a
water elevation of 0.5 feet based on the Sanford USGS topographic map and the surface water elevation of
0.7 feet MSL measured at the Cloud Branch Creek and Mill Creek confluence. Cloud Branch Creek, the
unnamed tributary, and Mill Creek were not included in the groundwater flow model since limited
information on their hydraulic connection to the aquifer is available. Groundwater at the site appears to
discharge directly to the tributary and the Creeks. Therefore, not simulating groundwater discharge to these
surface water bodies in the model is a conservative approach to approximating the benzene and naphthalene
groundwater concentrations following source removal. 

The groundwater flow model was calibrated by varying the hydraulic conductivity values to match the
model-predicted groundwater elevations to the groundwater elevations measured on June 4, 1999. Figure
A-4 illustrates the model-calibrated horizontal hydraulic conductivity values. The model-calibrated
horizontal hydraulic conductivity values for the aquifer range from 10 feet/day to 200 feet/day. The
measured horizontal hydraulic conductivity values based on slug tests conducted at the site range from 0.6
feet/day to 7.0 feet/day. Grain size analysis results for soil collected from boring location SB-13I indicate
that the hydraulic conductivity ranges from 19 feet/day to 75 feet/day. Based on GEI's experience and
comparison of slug test derived hydraulic conductivities and grain-size analysis derived hydraulic
conductivities to pump test derived hydraulic conductivities for the shallow aquifer in central Florida, the
hydraulic conductivity of the shallow aquifer is more closely represented by the values determined from
grain-size analysis than from slug test data. Although some of the calibrated hydraulic conductivity values
are higher than the values estimated from grain size analysis, the sensitivity analysis (discussed below)
indicates that lower values have little effect on the estimated time for groundwater concentrations to
decrease below the RGOs. 

The groundwater flow model was calibrated by comparing the model-predicted groundwater elevations to
the field-measured groundwater elevations. The groundwater elevations measured in the intermediate
monitoring wells were used to calibrate the groundwater flow model since the greatest groundwater impacts
were detected within the intermediate interval and they are less affected by the creeks. The monitoring wells
used to calibrate the flow model are illustrated in Figure A-5. Figure A-6 shows the groundwater contours
based on measured and model-predicted groundwater elevations. Since the surface water bodies are not
simulated in the model, the model-predicted groundwater contours are perpendicular to the surface water
bodies and groundwater does not discharge directly to the surface water bodies (Figure A-6). Figure A-7
shows a scatter plot of the model-predicted and measured groundwater elevations. In Figure A-7 the straight
line represent equal groundwater elevations (i.e., model-predicted groundwater elevation equals the
measured groundwater elevation). Figures A-6 and A-7 illustrate that the model-predicted groundwater
elevations correlate well with the groundwater elevations measured on June 4,1999. 
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Contaminant Transport Model Description 

The calibrated groundwater flow model was then used to develop contaminant transport models for benzene
and naphthalene migration to predict the sorption coefficient and the biodegradation rate. The contaminant
transport models were calibrated by comparing the model-predicted benzene and naphthalene groundwater
concentrations to the measured groundwater concentrations obtained during the last groundwater-sampling
event (December 1998 and May 1999).  

Figure A-8 illustrates the location of the benzene and naphthalene groundwater source simulated in the
contaminant transport models. The source area simulated in the model encompasses the three distinct areas
where MGP tar or NAPL was observed and where subsurface soils potentially contribute to groundwater
impacts in excess of Florida MCLs (areas of soil removal for OU1). For the purpose of determining
groundwater source concentrations, the following wells were selected to represent groundwater conditions
within the source area: MW-3S, MW-SA-4S, MW-SA-5S, MW-12S, and MW-12I. The simulated benzene
groundwater source concentration equals the maximum benzene concentration detected in groundwater
collected from the source area in 1998 (2000 ug/L measured at MW-3S). The simulated naphthalene
groundwater source concentration equals the maximum naphthalene concentration detected in groundwater
collected from the source area in 1998 (3800 ug/L measured at MW-SA-4S). The maximum concentrations
were selected and applied over the entire simulated source area to be conservative in the estimated time for
groundwater impacts to attenuate to RGOs. The initial groundwater concentrations outside of the source
area equal zero. 

Due to limited temporal and spatial data, Visual MODFLOW ™ was used to develop a qualitative model to
estimate the rate of attenuation of the dissolved phase benzene and naphthalene plumes following source
removal. Only monitoring wells MW-11I and MW-21I are located along the presumed centerline of the
dissolved phase plume migrating from the source area. There are no monitoring wells located downgradient
of the source area along the edges of the plume. As such, data are not available to determine the width of the
dissolved phase plume and to further refine the biodegradation rate and sorption coefficient. In addition,
since the surface water bodies and their influence on groundwater flow were not simulated in the
groundwater flow model, the simulated centerline of the plume migrating from the source area is located
approximately 140 feet east of Cloud Branch Creek. The simulated plumes (modeled concentrations) were
rotated so that the model-predicted plume centerline coincided with monitoring well locations MW-11I and
MW-21I, the presumed location of the plume centerline. 

The benzene contaminant transport model was calibrated by varying the organic carbon partition coefficient
(i.e., sorption coefficient) and the first-order biodegradation rate within the range of literature values to
match the model-predicted concentrations to the measured benzene concentration at MW-21I (28 ug/L,
measured in May 1999). The contaminant transport model indicates that the benzene plume reached
steady-state conditions within approximately 12 years. The initial and final input parameters and their
sources for the benzene transport model are presented in Table A-l. The calibrated benzene biodegradation
rate of 0.0096/day is within the range of literature values for anaerobic conditions (0.0 to 0.089/day, Suarez
and Hanadi, 1999). The median biodegradation rate for benzene under methanogenesis equals 0.010/day,
Suarez and Hanadi, 1999. The calibrated organic carbon partition coefficient equals the average value listed
in the USEPA Soil Screening Guidance: Technical Background Document, USEPA, 1996. Figure A-9
illustrates the extent of the model-predicted benzene groundwater plume at concentrations greater than 
1 ug/L (red contour line) prior to source removal. 

The naphthalene contaminant transport model was calibrated by varying the organic carbon partition
coefficient (i.e., sorption coefficient) and the first-order biodegradation coefficient within the range of 
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literature values to match the model-predicted concentrations to the measured naphthalene concentration at
MW-11I and MW-21I (0.67 mg/L, measured in December 1998 and less than 0.010 mg/L, measured in May
1999, respectively). The contaminant transport model indicates that the naphthalene plume reached
steady-state conditions within approximately 40 years. The initial and final input parameters and their
sources for the naphthalene transport model are presented in Table A-2. The calibrated biodegradation rate
for naphthalene is over one-order of magnitude lower than the literature values (0.0072 to 3.36 l/day, EPRI,
1989). The calibrated organic carbon partition coefficient is within the range of literature values. Figure
A-10 illustrates the extent of the model-predicted naphthalene groundwater plume at concentrations greater
than 100 ug/L (red contour line) prior to source removal. 

Following the calibration of the benzene and naphthalene transport models, the source of groundwater
impacts was instantaneously removed (after being present in the system for 120 years) and the model
simulated the attenuation of benzene and naphthalene in the groundwater plume. The instantaneous removal
of the benzene and naphthalene source was simulated by changing the source concentrations to 0 mg/L after
120 years. This instantaneous removal of the source is appropriate since the remedial action for OU1
involves the removal of NAPL, impacted soil, and impacted groundwater within the source area. The affect
of impacts left behind (if any) can be evaluated through OU1 post-monitoring and the model can be used to
simulate new conditions to better refine estimates of time for groundwater impacts to attain RGOs. 

Figure A-9 shows the extent of benzene concentrations greater than l ug/L five years (green contour line)
and 10 years (orange contour line) after source removal. Figure A-10 shows the extent of naphthalene
concentrations greater than 100 ug/L 10 years (green contour line), 20 years (orange contour line), and 30
years (red contour line) after source removal. Following the instantaneous removal of the source (keeping
all other input parameters constant), the contaminant transport model predicts that benzene will not be
present within groundwater downgradient of the source at a concentration exceeding the RGO of 1.0 ug/L
12 years after source removal and naphthalene will not be present at a concentration exceeding the RGO of
100 ug/L 33 years after source removal. 

Sensitivity Analysis 

Table A-3 shows the results of the sensitivity analysis of the ground water flow and contaminant transport
model. The sensitivity analysis involved changing the input parameters and evaluating the changes in the
predicted time for groundwater concentrations to attenuate to below the RGOs. It should be noted that
changing the input parameters caused the model-predicted concentrations at the calibration wells to differ
from the measured concentrations (i.e., the model was no longer calibrated). The following input parameters
were varied: hydraulic conductivity, porosity, dispersivity, sorption coefficient, biodegiadation rate, and
source concentration. The model-predicted benzene and naphthalene concentrations for 1999 and the
model-predicted time for groundwater concentrations to attenuate to below the RGOs are provided in Table
A-3 for each simulation. The sensitivity analysis indicates that the small changes to the sorption coefficient
and biodegradation rate for benzene results in large changes in the predicted time for benzene
concentrations to decrease to below the RGO. Similarly, small changes to the biodegradation rate for
naphthalene result in large changes in the predicted time for naphthalene concentrations to decrease below
the RGO. Changes to the groundwater flow parameters (i.e., hydraulic conductivity and porosity) had little
affect on the predicted time for groundwater concentrations to attenuate below the RGOs. 

A sensitivity analysis was also conducted on the source concentration. Using a higher source concentration
for benzene and naphthalene required increasing the biodegradation rate to predict a concentration at the
calibration well equal to the measured concentration. Increasing the source concentration and the
biodegradation rate resulted in decreasing the predicted time for groundwater concentrations to attenuate to
below the RGOs. 
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Since there is some uncertainty in the biodegradation rates within the aquifer following source removal, a
sensitivity analysis was conducted following source removal (Table A-4). As shown by Table A-4,
increasing the biodegradation rate significantly decreases the predicted time for benzene and naphthalene
concentrations to decrease to below the RGOs and decreasing the biodegradation rate significantly increases
the predicted time for groundwater impacts to decrease to below the RGOs. Post source removal
groundwater quality and the geochemical environment can be reevaluated through monitoring and
additional model simulations to better understand the affect of source removal on the biodecay rate. 

Simulation of Engineered Alternatives 

The calibrated groundwater flow and contaminant transport model was used to estimate the time for
Alternatives 4 and 5 to achieve RGOs. It was assumed that the introduction of ORC (Alternative 4) and air
(Alternative 5) to the saturated subsurface would increase the calibrated biodegradation rate for benzene and
naphthalene by one order of magnitude. Under these conditions, the model predicts that benzene
concentrations would decrease to levels below the RGO in three years (Figure A-11) and naphthalene
concentrations would decrease to levels below the RGO in six years (Figure A-12) after source removal
(Table A-4). 

The calibrated groundwater flow and contaminant transport model was used to estimate the time for
Alternative 7 to achieve RGOs. Based on the model results, six extraction wells pumping at a rate of 8 gpm
would result in naphthalene groundwater concentrations decreasing to below the RGO in 18 years after
source removal (Figure A-13). This pumping scenario would result in benzene concentrations decreasing to
below the RGO in seven years after source removal (Figure A-14). The locations of the groundwater
extraction wells are also included in Figures A-3 and A-14. 
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Table A-1
Visual MODFLOW™ Model Input Parameters for Benzene Transport
Input Parameter

Model Area L x W (ft)
Horizontal Hydraulic
Conductivity (ft/d)
Horizontal/Vertical
Conductivity Raxib

Effective Porosity
Source Area Dimension
L x W x D (ft)

Source Concentration (ug/L)

Source Present in Groundwater
(year)
Calibration Well
Calibration Concentration
(Mg/L)
Organic Carbon Partition
Coefficient (L/kg)

Fraction organic carbon
First Order Decay (1/d)

Longitudinal Dispersivity (ft)

Dry Bulk Density (kg/ft3)

Initial Value
5000 x 2000

0.6 - 75

100

0.25
480x160

2000

1880

MW-21I
28

3 land 100

0.015

0.00095 - 0.095

20
48.1

Final Value
5000 x 2000

S 0-200

100

0.25
480 x 160

2000

1880

MW-211
28

66

0.015
0.0096

20
48.1

Source :

Site base map
Site-specific value /
calibration

Literature Value1

Site-specific value
Site-specific value

Maximum detected
concentration in source
area (measured at MW-
3S)
Site-specific value (date
plant began operations)
Site-specific value
Site-specific value

Literature Value2'3'6/
calibration
Site-specific value7?

Literature Value2-4/
calibration
Literature value2'5

Literature Value2

1. Freeze, R.A. and J.A. Cherry, 1979. Groundwater.
2. USEPA, August 1996. BIOSCREEN Natural Attenuation Decision Support System User's Manual,

Version 1.3, Office of Research and Development, Washington, D.C., EPA/600/R-96/087.
3. v USEPA, 1986. Superrund Public Health Evaluation Manual. EPA Report No. EPA/540/1-86/060.

Office of Solid Waste and Emergency Response, Washington D.C.
4. Suarez, Monica P. and Hanadi S. Rifai, 1999. "Biodegradation Paths for Fuel Hydrocarbons and

Chlorinated Solvents in Groundwater." Bioremediation Journal 3(4):337-362.
5. Gelhar, L., A. Mantoglou, C. Weltz, and K. Rehfeldt. 1985. A review of Field-Scale Physical Solute

Transport Processes in Saturated and Unsaturated Porous Media. Electric Power Research Institute,
Report EA-4190, Palo Alto, CA.

6. USEPA, 1996. Soil Screening Guidance: Technical Background Document. Office of Emergency
and Remedial Response, Washington, DC. EPA/540/R95/128.

7. USEPA, April 3,2000, Addendum to Feasibility Study and Baseline Risk Assessment Reports.
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Table A-2
Visual MODFLOW™ Model Input Parameters for Naphthalene Transport

Input Parameter
Model Area L x W (ft)
Horizontal Hydraulic
Conductivity (ft/d)

Horizontal/Vertical
Conductivity Ratio
Effective Porosity

Source Area Dimension
L x W x D (ft)

Source Concentration (ug/L)

Source Present in Groundwater
(year)

Calibration Well

Calibration Concentration
(Mg/L)
Organic Carbon Partition
Coefficient (L/kg)

Fraction organic carbon
First Order Decay - dissolved
phase (1/d)
First Order Decay - sorbed
phase (1/d)
Longitudinal Dispersivity (ft)

Dry Bulk Density (kg/ft3)

> Initial Value
5000 x 2000

0.6 - 75

100

0.25
480 x 160

3800

1880

MW-l l I andMW-
211

670and<10

830-1950

0.015
0.077-1.63

0.0072 - 3.36

20
48.1

Final Value i:
5000 x 2000

10-200

100

0.25
480 x 160

3800

1880

MW-l l IandMW-
211

670and<10

950

0.015
0.001

0.0002

20
48.1

v'-^V. Source. .--!;

Site base map
Site-specific value/
calibration
Literature Value1

Site-specific value
Site-specific value

Maximum detected
concentration in source
area (measured at MW-
SA-4S)
Site-specific value (date
plant began operations)

Site-specific value

Site-specific value

Literature Value5'6'7/
calibration
Site-specific value*
Literature Value7/
calibration
Literature Value7/
calibration
Literature value2'5

Literature Value2

1. Freeze, R.A. and J.A. Cherry, 1979. Groundwater.
2. USEPA, August 1996. BIOSCREEN Natural Attenuation Decision Support System User's Manual,

Version 1.3, Office of Research and Development, Washington, D.C., EPA/600/R-96/087.
3. USEPA, 1986. Superfund Public Health Evaluation Manual. EPA Report No. EPA/540/1 -86/060.

Office of Solid Waste and Emergency Response, Washington D.C.
4. Gelhar, L., A. Mantoglou, C. Weltz, and K. Rehfeldt. 1985. A review of Field-Scale Physical Solute

Transport Processes in Saturated and Unsaturated Porous Media. Electric Power Research
Institute, Report EA-4190, Palo Alto, CA.

5. USEPA, Soil Screening Guidance.
6. Pennsylvania Bulletin, 1997, Volume 27, Number 33. Environmental Quality Board Administration

of the Land Recycling Program (Act 2)
7. EPR1, MYGRT™ Code Version 2.0: An IBM Code for Simulating Migration of Organic and

Inorganic Chemicals in Groundwater, 1989.
8. USEPA, April 3, 2000, Addendum to Feasibility Study and Baseline Risk Assessment Reports.
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Table A-3
Sensitivity Analysis

:' .>/ • ' '

Input
Parameters

Final Model
Calibration

Benzene Transport Model / • ::
Concentration at
MW-21I(500
feet
downgradient of
source) in 1999
(Mg/L) „

34

Time for
Benzene
Groundwater
Concentrations to
Decrease to <1
ug/L at the site
(year)

12

f*ilf ^ Naphthalene Transport Model ̂ ^
Concentration at
MW-11I(140
feet
downgradient of
source) in 1999
(ug/L)

650

Concentration at
MW-21I(500
feet
downgradient of
source) in 1999
(ug/L)

7

Time for
Naphthalene
Groundwater
Concentrations to
Decrease to < 100
ug/L at the site
(year)

33

Hydraulic Conductivity

Decrease by
50%

Increase by
100%

2.3

190

13

12

210

1400

0.2

96

29

34

Porosity
Decrease by

0.1
Increase by

0.1

100

13

18

10

720

640

7.5

6.7

32

33

Dispersivity
Increase by

500%

.»
70 11 990 31 26

Sorption Coefficient
Increase by

50%

Decrease by
50%

35

36

18

7

370

1300

0.88

81

30

32

Biodegradation Rate
Increase by

50%

Decrease by
50%

7.0

190

9

24

370

1400

0.88

90

22

>67
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Table A-4
Results of Sensitivity Analysis on Biodegradation

Rates Following Source Removal
• - • • • . ' • , ' . :.-&%;.•;•'• . . . • ' . ' • • • : ' . - • - ; - ' - -fi-r.-.y-v

Biodegradation Rate

Initial Value

Increase by the order of
magnitured

Increase by 50%

Decrease by 50%

^!, ; c !i Time for Concentrations to Decrease -i^l^v^
; : :?; A"" to Below the RGO at the Site (year) >^fr^ ̂

Benzene

12

3

9

22

Naphthalene

33

6

23

53
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Responsiveness Summary 

The Sanford PRP Group raised a concern regarding the ERA. They wanted to know whether EPA
would require them further work for OU1 soils since the OU1 environmental assessment for soils was not
completed. EPA agreed to have the Sanford PRP Group's contractor submit an Ecological Assessment
Compendium for Step 1 for all media and Step 2 and 3 for surface and subsurface soil. The document was
submitted to EPA on February 15, 2001. The report concludes that no ecological COPCs are to be retained
for the soil cleanup and that no ecological confirmatory samples were required after removal of soil. The
document was reviewed and approved by EPA based on the assumption that the excavation of soils will take
place and that clean fill will be used to replace it. A copy of the ERA Compendium can be found in the OU2
AR and a copy of the March 5, 2001 letter accepting the report is attached in Appendix E of this ROD.
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EXPOSURE PATHWAYS



TABLE I.*
SELECTION OF EXPOSURE PATHWAYS FOR SURFACE SOIL

FORMER SANFORD MGP

Scenario
Tlmeframe

Curranl

Fuhir*

Medium

Surface Soil

Surface Soil

Exposure
Medium

Surface Soil

Air

Surface Soil
•

Air

Exposure
Point

Anyon-slleor
off-site location

Anyon-slteor
orr-iltelocaHon

Anyon-slteor
off-site location

Anyon-slteor
off-flte location

Receptor
Population

Commercial Worker

. .Construction Worker

Trespasser/Visitor

.'-_ ' ::;•':. ' .• Resident "• .

. Construction Worker
^ —— .. —— -.—— .-- /VlaltSt*

Resident

. . CommercUl Worker

Trespasser/ Visitor

Resident

; Commercial Worker

Construction Worker

Trespasser/Visitor

Resident

Receptor
Age

Adult

Adult

Adolescent

Chlld/Adull
/Aggregate

Adult

Adult
A ilnlaarAllI

Child/Adult
/Aggregate

Adult

Adult

Adolescent

Child/Adult
/Aggregate

Adult

Adult

Adolescent

Child/Adult
/Aggregate

Exposure
Route

Combined (Ingeillon/Dermal)

Combined (Ingestton/Dermal)

Combined (Ingestlon/Dermal)

Combined (Ingestlon/Dermal)

Inhalation

Inhalation

Combined (IngestUm/Dermal)

/*nmfilnAî  "— — — »I*M» /r\«mt*tl

Combined (Ingestloh/Demial)

Combined (Ingestlon/Dermal)

Inhalation.

Inhalation

Inhalationv

Inhalation

On-Slte/
Off-Site

Orv«lte/Orr-fll«

On-flte/OfNItt

Ovtlte/OTMlt

Oiv*lle/Off4lle

On-ilte/OfMt*

On-slte/Off-slte
Ornlte/Off-slte

On-slte/Off-slte

On-slle/Off-slte

On-slte/Off-slle

OiMlle/Orr-tlt*

On-slte/Off-slte

On-sll*/Off-slte

On-slte/OfMte

On-slte/orf-ilte

On-slte/Off-slte

Type of
Analysb

Quart

.None

Quant

None,
• . t .***•:.

OilttMft

None;
Ok«*a%a>

..None;

Qual .

Qua!

Quant

Qual

Quant

Qual

Quant

Rationale for Selection or Exclusion
of Exposure Pathway

Worken currently on-slle S days/week.

No current construction acthHtle*. ;-'. ';. ' .. v •- • . ", ;.

Access reitrkttom in not fai place over entire Facility area.

No residential exposures currently on-dt* or offVt*. -'.'tji-

Worken currently on-slle 5 days/week.

No current construction arthrftles, ••" •"••"•• '.,.

No residential exposurn currently en-tile or otf̂ ilt. -\'

Exposure same or lesa than current' { "'•" \-\ :;? j-;.'- ••'•'

Potential exist* for short-term construction activities.
Exposure same or lea* than current .• .'. •.*•.'

Potential exists for future residential use on-slte and off-alt*.

Exmniresame or lesa than current '• • >' ;: .'•

Potential exists for short-term construction activities.

Exposure same or let* than current .' . '

Potential exists for future residential use on-*ne and off-ill*

>aded rows ant those for which only qunllurive analyse* are conducted, or for which no exposure pathways are complete.
•Kill are presented In the right-moil column. Unshaded rows Indicate that quantitative analyses were conducted.
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TADLE1..
SELECTION OF EXPOSURE PATHWAYS FOR SUBSURFACE SOIL

FORMER SANFORD MGP

Scenario
Tlmefnme

Current

Future

Medium

Subsurface Soil

Subsurface Soil

Exposure
Medium

• '.'^V^A
Subsurface SoQ

. . ,'V-tk.-
• .- .-:;.••.'••".«'

••-".^v:
'-S '̂
Subsurface Soil

Air

Exposure
Point

Anyon-alteor
off-site location

(e.g.,uKllty
; :. trench) •.

•Any on-slte or
off-die locaUon
vje^uHllrjr;

• * * trench! *
Any on-slte or
off-site location

(e.g, utility
trench)

Any on-slle or
off-site location

(e.g. utility
trench)

Receptor
Population

' V ' ' '
Construction Worker

Construction Worker
HV»*'., . • -

Construction Worker

Construction Worker

Receptor
Age

Adult

Adult

Adult

Adult

Exposuie
Route

Combined (Ingeslion/Dermal)

Inhalation .:

Combined (Ingestion/Dermal)

Inhalation

On-Slte/
Off-Site

Orrtlte/Off-slle

On-slte/Off-slte

On-slte/Off-slte

On-slte/Off-slte

Type of
Analysis

'None

•;'• V'<;-None,
"'••••.'•<:'

Quant

Quint

Radonale for Selection or Exclusion
of Exposure Pathway

- - • ' ' . ' ' ''i t ' '',
No current construction activities. •••'.•".

^i-w:. ^rt^^tf^;:-:
NoeurrtntcoMlruetloniclWlW.^.rv^C-^iv^.v.;..*:.?;:-;-?w •.••.':• ̂ ^^--^^v: •:••
PolenHal exists for short-term construction activities.

Potential exists for short-term construction activities.

Shaded rows are those for which only qualitative analyses are conducted, or for which no exposure pathways are complete.
Details are presented In the right-most colnmn. Unshaded rows Indicate that quantitative analyses were conducted.
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TABLE 1.
SELECTION OF EXPOSURE PATHWAYS FOR SEDIMENT

FORMER SANFORD MGP

Scenario
Timefrime

Current

Future

Medium

Sediment

Sediment

Exposure
Medium

Sediment

Air

Sediment

Air

Exposure
Point

Any off-site location

Any off-site location

Any off-site location

Any off-site location

^ Receptor
Population

Commercial Worker
f c ; , .• ,.(- -

Construction Worker

Trespasser/Visitor

.y;/ Resident

Trespasser/Visitor

.'i Resident
• " '.',.' '• '•• ' - •

Commercial Worker

Construction Worker
Trespasser/Visitor

Resident

Construction Worker

: Trespasser/Visitor

: Resident
' '. . •

Receptor
Age

Adult

Adult

Adolescent

Child/Adult
/Aggregate

Adolescent

Child/Adult
/Aggregate

. Adult

Adult
. Adolescent
Child/Adult
/Aggregate

Adult
Adolescent

Child/Adult
/Aggregate

Exposure
Route

Combined (Ingestion/Dermal)

Combined (Ingestion/Dermal)

Combined (Ingestion/Dermal)

Combined (Ingestion/Dermal)

Inhalation

Inhalation

Combined (Ingestion/Dermal)
•.••^•.-rtf'.-

Combined (Ingestion/Dermal)
Combined (Ingejtfori/Dermal)

Combined (Ingestion/Dermtl)•-•**' x *. •• ./. .• ••
Inhalation

; ;' Inhalation ;"/

' • ' . - -i; InhalaMnn ' '-f

On-Site/
Off-Site

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site
Off-site

Off-site

Off-site
Off-site

Off-site

Type of
Analysis

None

;Nonei

Quant

.Qual;.

Quant

Qual..

None'

Quant
Qual:

Qual

Quant
Qual.

Qual

Rationale for Selection or Exclusion
of Exposure Pathway

Typical commercial exposure not expected In areas having
sediment Imparts..' •.•.•.r-V.^JV^--': ",'';: •^.''^••^'•. •
No current construction adylrtei;^ •';.£•• ?. S:3$&. ̂ ..
Warning signs ire posted, but access restriction* are not In
place In all off-site areas.
Limited potential nearby mldenHal exposure; adequately
represented by"tres|>ajaer/.vtsl̂ scer^a;̂ .̂v X> •
Warning signs are posted, but access restrictions are not In
place In all off-site areas.
Limited potential nearby residential exposure adequately
represented by trespasser/ visitor Kenario. ;*'<$$,* -.••'*':'•••
Typical commercial exposure not expected In areas having
sediment impacts.:,; ' i-l'.^fffi"*. '•! '.'-.i;. '•'^S'*"i'-
Potential exists for short-term construction activities.
Exposure same or 'less than current ; '.. -i '^'K' ; •.:• •

Exposure same or less than current. . • • ' ; . ' • '• • •

Potential exists for short-term construction activities.
Exposure fame or less than current. .' : : ' •

Exposure same or less than current. • - '

laded rows are those for which only qualitative analyses are conducted, or for which no exposure pathways are complete,
(tails are presented In the right-most column. Unshaded rows indicate that quantitative analyses were conducted.
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TABLE i.
SELECTION OF EXPOSURE PATHWAYS FOR GROUNDWATER

FORMER SANFORD MCP

Scenario
Tlmeframe

Current

Future

Medium

Craundwater

Groundwater

Exposure
Medium

Groundwater

Air

Groundwaler

Air

Exposure
Point

Anyon-slleor
off-site location

Anyon-slleor
off-site location

ambient air)
Anyon-slleor
off-tile location

(groundwater an a
trench)

'Some off-tile locations
(groundwater-lo>

ambient air)

Anyon-slleor
off-site location

Anyon-slteor
off-Jit* location

(groundwater In a
trench)

A/iyon-ilteor
off-site location

(groundwater sprayed
on ground surface)

Receptor
Population

' • ' Commercial Worker

• Construction Worker

Other Worker (Irrigation Malnl)

tH'~. j- Resident '?V

'• • '' Commercial Worker

. Construction Worker

X ' • ' • • • / R«ldent •

• ,• Commercial Worker

Construction Worker

Other Worker (Irrigation Malnl)

Resident

Construction Worker

Other Worker (Irrigation Malnl)

Receptor
Age

Adult

Adult

Adult

Child/Adult
/Aggregate

Adult

Adult

Child/Adult
/Aggregate

Adult

Adult

Adull

Child/Adult
/Aggregate

Adult

Adull

Exposure
Route

Combined (Ingestton/Dermal)

Combined (Ingestfon/Dermal)

Combined (Ingesdon/Dermal)

Combined (Ingesdon/Dermal)

. . : Inhalation

Inhalation

Inhalation

Combined (Ingeslion/Dermal)

Combined flngestion/Dermal)

Combined (Ingesdon/Dermal]

Combined (Ingestton/Deimal)

Inhalation

Inhalation

On-Slte/
Off-Site

On-slte/Off-ilte

On-slle/Off-tlte

On-slte/Off-sile

On-«li«/OfNlte

Orvslte/Off-tlte

On-slte/Off-slte

'••^
On-slte/Off-site

On-slte/Off-flte

On-slte/Off-slie

On-slte/Off-slte

On-jlte/Off-slte

On-slte/Off-slte

Type of
Analysis

Norn
MMMAPfMW '

.None

.•"NOW.;

i.Ncmr

None

'N'OM!-
. '.\ :; -

None •

Quant

Quant

None

Quant

Quant

Rationale for Selection or Exclusion
of Exposure Pathway

Community-supplied water - no groundwater wells on-
slte or off-site. • • *•: * •• :• • •.; •> -•'. • •."'•' ' -
No current construction actividet. V"' >"'.'•'?*.'.":•'.•••

No current Irrigation maintenance actMdes. '£:.•;>,•
(* ' M ll«LAlWM%tl«rf Wf *^& ' ' ft ' I ' IU "

rsW M ikM timii*<t ̂ iilairtl̂  ̂ f ̂ f prltHltfy CPPC^ fff * '' '
Interest (aeMlvolatutf and Inorganlo))̂  Uaia)fci from y ̂  .
ptiuna water irurMî inefCucoiuinnioafnMent air tt .
not expected toN a tle l̂fkMlexposttr* pathway. '; -

No ewritni coriJtnie«on'*ctrrlde»l' :• : ;."?•§ «j.;. .s-Sf •;

inuif si (senuvoiania ana UHUianKt), uanuM trom ̂
grouncHvaui Inrougn Bit aou column to ambient air to
not expected to N a significant exposure paOrway. ;..
Communlly-suppUed water • no groundwaler wells en-
site or off-site.' :" •. • V--V.V ' .•• . • : • • :•' • . : - ! ' • • • v«:

Potendal exist* for short-term construction activities.

Potential exists for long-term Irrigation/maintenance
activities.
Industrial/commercial use of ocvtite areas assumed to

wells on-slte or off-site. •• '

Potential exists for short-term construction activities.

Potential exists for long-term Irrigation/maintenance
activities.

<aded rows are those for which only qualitative analyses are conducted, or for which no exposure pathways are complete,
stalls arc presented In the right-most column. Unshaded rows Indicate that quantitative analyses were conducted.
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TABLE 1..
SELECTION OF EXPOSURE PATHWAYS FOR SURFACE WATER

FORMER SANFORD MGP

Scenario
Timeframe

Current

Future

Medium

Surface
Water

Surface
Water

Exposure
Medium

Surface
Water

Air

Fish Tissue

Surface
Water

Air

Fish Tissue

Exposure
Point

Any off-ill* location

Any off-site location

Any off-site location

Any off-site location

Any off-site location

Any off-site location

Receptor
Population

Commercial Worker

Construction Worker

' "*'•"- Swimmer* , ~

Trespasser/Visitor

•••''.' ~ • '; •-.

,'';.',' Resident I ' ^ .

Trespasser/Visitor

" V Resident

:','.'••.'• .' •••'*'• ;*:v.T';.y
-:' ":! 'Fisher':' :'

Commerdal Worker

Construction Worker

• • • • , ' Swimmer

Trespasser/Visitor

• •.'•'. Resident ';

Ticspasser/Vlsllor

: • Resident ..

Fisher

Receptor
Age

Adult

Adult

Child/Adult

Adolescent

Child/Adult
/Aggregate

Adolescent

Child/Adult
/Aggregate

Child/Adult

Adult

Adult \

Child/Adult

Adolescent
Child/Adult
/Aggregate
Adolescent

Child/Adult
/Aggregate

Child/Adult

Exposure
Route

Combined (Ingestion/Dermal)

Combined (IngesUon/Dermal)

Combined (Ingestion/Dmnat)

Combined (Ingestion/Dermal)

Combined (IngesUon/Dermal)

Inhalation

• • • • , - • . ' • ' *$£&**•.; , Inhalation'/, * *',..
' •'••>. •;..:. $JWK
'^3£$$k ! P

•' .'"J'-l'tf*^* ^
Combined (Ingesdoh/Defrnal)
, :.". i,V ••'.•*.:-.•".••* 'A** •' '
.^•^•'••••'••.'•-;--: :V-iW::'
Combined (Ingestton/Dermal)
•'.r^r •,•.*•,; • v?.fr.

Combined (IngesUon/Dermal)

Combined (IngesUon/Dermal)

Combined (Ingesdon/Dermal)

: •' InhataUon ' '

Inhalation

FlshlngesUon

On-Slte/
Off-Site

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site

OfNIte

•••. > . • / • . .
Off-site

.''•''--..:

Off-site

Off-site

Off-site

Off-site

Off-site

Off-site

Type of
Analysis

None

None

'. •••.,:•'."<
Nor*:

• t...'.•'>•

Quant

• Qual-;

Quant

Quil
1 '' **

None';
•' '.'

None'
.' I-

'•A
None,

None;

Qual :

Qual

Qual..'

Qual'.

None

RaUonate for Selection or Exclusion
of Exposure Pathway

Typical commercial exposure not expected In areas having
surface water Impacts. : '.-;• . V '-£!!*£.' '. '" .';.V:\

Only Lake Mowoe has sufndent depth for swimming.- .\ •.
AQIt-atbn and accesi UmllaboM (5 foot seawall);-/ ,,-»j:£
eflectWeh/preV«tit«wteui\Jnglnrtea^>W«a^o/La>e^
Mowoe. No significant (iK-relaled Impacts exist In Lake"
Monree.. '•*•'• ^»v- :.-•>-•••- "•'\W.:^'. '. T.. - :».; . .y- '
Warning signs arc posted, but access restrictions arc not In
place m all off-tile areas.
Residents currently live m some off-site areas haring ;
surface water Imparts. Typical 350 day/year exposure U '
not expected. So the (retkpasser/vlsltor scenario la' '-'•>-)'
assumed to be iptotectfvt of residents aiwelL Z^fXf.
Warning signs are posted, but access restrictions are not In
place fai all off-site areas.
Residents currently live In some off-site areas having ..•
surface water impacts. Typical 350 day/year exposure to;
not expected, so the trespasser/ visitor scenario Is •.'•."".
isjumexl lo DC protective of rcnoents u wdL^.v *«'V-i.*/'?i;4
Warning signs arc posted and access limitations and the i
nature of the water bodies (l.t; very shallow or ' ; :.--..^
intermittent In nature) effectively prevent Ashing In areas
having surface Water Impacts. • • .. '•;•*£;•{'•'•.• •>"'• • '• '•-'• '*'"-'
Typical commerdaj exposure not expe^Md In areas havtnj
surface water Impacts. 'V"'. '.-'/.•.•tf.'jlfe. --if'--: '• '.'•:••" '
Assumed that construction activities m areas having v-> ̂
surface water would mvolve dlvertlhg uSe surface water ;'
away rrorii the construction site. '--^vrJH, :• V •' . . .,'.•>-
Exposure conoiuons likely will not cnange from Inose. ,;. r .
described for the current ttmeframe. ';?!;!;.•'. :"'.' ' . • -^. • •'
Exposure same or less than currenL )-";'; ... ,

Exposure same or less than current, f'.:'.1'''̂  '.' .-: .•: ... .

Exposure same' or less than current'- .^.svv:.-".- :,. ,-" ...

Exposure same or less than current" .-.£>'*£' '•'•c' "'.' . r : ;.' •{,» t
•.- • • • • - ' ! • • •' :• .' '*"./.''?'•'. ' . ' . ' ' . • • '•"-'•

Exposure conditions likely will not change from those .,.
described /or the current ttmehiune.';-^;'^ •'.-'.''•::'•''-

Shaded rows «re those for which only qualitative analyses ire conducted, or fo- which no exposure pathways are complete.
Details are presented In the right-most column. Unshaded rows Indicate that quantitative analyses were conducted.
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TABLE 4..
VALUES USED FOR DAILY INTAKE CALCULATIONS

FORMER SANFORD MGP

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Exposure Point

Any on-sltt or
off-t Ite location

Receptor
Population

Current/Future
Commercial Worker

!

Receptor
Age

Adult

Exposure
Route

Ingestion

Dermal

Parameter
Code

CD!

CS
EP
ED
„

IR.

CF,
BW

AT-NC

AT-C

CDI

CS
EF
ED

PC

SA

AF

DA(«K,n)c,)

DAOnorftnlo

CP,
BW

AT-NC

AT<

Parameter Definition

Chronic Daily Intake

Concentration In Soil
ixposure Frequency
ixposure Duration
Taction Contacted (Ingested or absorbed)

from contaminated source (assumed 100%)

Oral Ingestion Rate for Soil

Conversion Factor
Body Weight
Averaging Time for noncardnogens (period
over which exposure is averaged)
Averaging Tune for carcinogens (period over
which exposure Is averaged)
Chronic Dally Intake

Concentration In Soil
Exposure Frequency
Exposure Duration
Fraction Contacted (Ingested or absorbed)
from contaminated source (assumed 100%)
Skin Surface Area available for dally contact

Soll-to-skin Adherence Factor

Dermal Absorption factor for organic*
Dermal Absorption factor for Inorganics
Conversion Factor
Body Weight
Averaging Time for noncarclnogens (period
over which exposure Is averaged)
Averaging Time for carcinogens (period over
which exposure is averaged)

Units

mg/kg*day

mg/kg
days/year

years

mg/day

kg/mg

kg

days

days

mg/kg«day

mg/kg

days/year
years

-

cm'

mg/cm'/da

-
-

kg/mg

kg

days

days

RME
Value

See Table 7.1a
and Table 7.1b
See Table 3.1a
and Table 3.1b

250
25

1

50

l.OE-06
70

9,125

25,550

See Table 7.1a
and Table 7.1b
See Table 3.1a
and Table 3.1b

250
25

1

2,503

OJ

0.01
0.001

l.OE-06
70

9,125

25,550

RME
Rationale/
Reference

US. EPA, 1995a
US. EPA, 1995a

US. EPA, 1995a

US. EPA, 1995a;
US. EPA, 1997a

N/A
US. EPA, 1997a

-ED«36S

US. EPA, 1989

US. EPA, 1995a
US. EPA, 1995a

US. EPA, 1995a
V

See Appendix E
US. EPA, 1992*
US. EPA, 1995a
US. EPA, 1995a
US. EPA, 1995

N/A
US. EPA, 1997

• ED'365

US. EPA, 1989

Intake Equation/
Model Name

CDI CSxCTxEDxPCxIR. xCF,
BWxAT

r*t

__. CSxEFxEDxFCxSAxAFxDAxCF,
BWxAT

. 1

cn

VD

c:
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TABLE 4.1.
VALUES USED FOR DAILY INTAKE CALCULATIONS

FORMER SANFORD MCP

Scenario Tirnerrame: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

1 Exposure Point

Any on-titt or
off-ill* location

Receptor
Population

Current/Future
Trespasser/Visitor

•

Receptor
Ag«

Adolescent

.

Exposure
Route

Ingestion

Dermal

Parameter
Code

GDI

CS
EF
ED

PC

1R.

CF,

BW

AT-NC

AT-C

CDI

CS
EF
ED

FC

SA

AF

DA(or((»nlci)

DA (InorgMiki)

CF,

BW

AT-NC

AT-C

Parameter Definition

Chronic Dally Intake

Concentration in Soil
ixpoiure Frequency
:xposure Duration
:ract!on Contacted (Ingested or absorbed)
Tom contaminated source (assumed 100%)

Oral IngesHon Rate for Soil

Conversion Factor

Body Weight

Averaging Time for noncardnogens (period
over which exposure is averaged)
Averaging Time for carcinogens (period over
which exposure is averaged)
Chronic Daily Intake

Concentration in Soil

Exposure Frequency
Exposure Duration
Fraction Contacted (ingested or absorbed)
from contaminated source (assumed 100%)
Skin Surface Area available for daily contact

Soil-to-skin Adherence Factor

Dermal Absorption factor for organics
Dermal Absorption factor for inorganics
Conversion Factor

Body Weight

Averaging Time for noncarcinogens (period
over which exposure is averaged)
Averaging Time for carcinogens (period over
which exposure is averaged)

Units

mg/kg«day

mg/kg
days/year

years

mg/day

kg/mg

kg

days

days

mg/kg'day

mg/kg
days/year

yean
-

cm1

mg/cm'/day
-
-

kg/mg

kg

days

days

RME
Value

See Table 7.2a
and Table 73\>
See Table 3.1a
and Table 3.1b

50
10
1

200

l.OE-06

45

3,650

25,550
See Table 7.2a
and Table 7.2b
See Table 3.1*
and Table 3.1b

50
10
1

4,041

0.2

0.01
0.001

l.OE-06

45

3,650

25,550

RME
Rationale/
Reference

BPJ
US.EPA.W5a
US.EPA.1995a

US. EPA, 1995a;
US.EPA.1997a

N/A
US. EPA. 1995a;
US. EPA, 1997a

-ED'365

US. EPA, 1989

BPJ
US. EPA, 1995a
US. EPA, 1995a

See Appendix E
US. EPA, 1992a;
US. EPA, 199Sa
US. EPA, 1995a
US. EPA, 1995a

N/A
US. EPA, I995a
US. EPA, 1997a

-ED'365

US. EPA, 1989

Intake Equation/
Model Name

„ m CSxEFxEDxFCxlR. xCF,
BWxAT

CDI f CSxEFxEDxFCxSAxAFxDAxCF,
BWxAT

CD
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TABLEi
VALUES USED FOR DAILY INTAKE CALCULATIONS

FORMER SANFORD MCP

Scenario Timefrunc:
Medium:
Exposure Medium:

Current/Future
Surface Soil
Surface Soil

Exposure Point

Any on -site or
off-site location

Receptor
Population

Future Resident

Receptor
Ag«

Adult

•

Exposure
Route

Ingestion

Dermal

Parameter
Code

cot
CS
EP
ED
FC

IR.
CF,
BW

AT-NC

CD1

CS
EF
ED

FC

SA

AF

DA (orgukl)

DA (kwciMiki)
CF,
BW

AT-NC

Parameter Definition

Chronic Daily Intake

concentration in Soil
Exposure Frequency
Exposure Duration
Fraction Contacted (Ingested or absorbed)
tarn contaminated source (assumed 100%)
Oral Ingestion Rate for Soil
Conversion Factor
Body Weight
Avenging Time for noncarcinogens (period
over which exposure Is averaged)

Chronic Daily Intake

Concentration in Soil
Exposure Frequency
Exposure Duration
Fraction Contacted (ingested or absorbed)
from contaminated source (assumed 100%)
Skin Surface Area available for dally contact

Soll-to-skin Adherence Factor

Dermal Absorption factor fororganlcs
Dermal Absorption factor for Inorganics
Conversion Factor
Body Weight
Averaging Time for ndncardnogens (period
over which exposure Is averaged)

Units

mg/kg'day

mg/kg
days/year

years
-

mg/day
kg/mg

kg
days

mg/kg'day

mg/kg
days/year

years

-

cm'

mg/cm'/day
-
-

kg/mg
kg

days

RME
Value

See Table 7.«a
and Table 7.4b
Set Table 3.1b

350
24

1

100
l.OE-06

70

8,760

See Table 7.4a
and Table 7.4b
See Table 3.1b

350
24

1

4,508

0.2

0.01
0.001

l.OE-06
70

8,760

RME
Rationale/
Reference

US. EPA, 1995«
US. EPA, 1995a
US. EPA. 1995a
US. EPA. 1995a

N/A
US. EPA. 19971

-ED'365

US.EPA,1995a
US. EPA, 199Sa

US. EPA, 1995a

See Appendix E

US. EPA, 1992;
US. EPA, 1995
US. EPA. 199Sa
US. EPA, 1995a

N/A
US.EPA,1997a

-ED'365

Intake Equation/
Model Name

__. _ CSxEFxEDxFCxIR.xCF,
BWxAT

CSxEFxEOxFCxSAxAFxDAxCF,
BWxAT

1̂

Page 3 of 5
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TABLE 4.1
VALUES USED FOR DAILY INTAKE CALCULATIONS

FORMER SANFORD MCF

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Exposure Point

Any on-slte or
off-site location

Receptor
Population

Future Resident

Receptor
Age

Child

Exposure
Route

Ingestion

Dermal

Parameter
Code

GDI

CS
EF
ED
FC

IR.
CF,
BW

AT-NC

GDI

CS
EF
ED
FC

SA

AF

DA(ofg«ifc»)
DA(lnorgwJci)

CF,
BW

AT-NC

Parameter Definition

Chronic Daily Intake

Concentration in Soil
Exposure Frequency
Exposure Duration
Fraction Contacted (ingested or absorbed)
from contaminated source (assumed 100%)
Oral Ingestion Rate for Soil
Conversion Factor
Body Weight
Averaging Time for noncardnogens (period
over which exposure Is averaged)

Chronic Daily Intake

Concentration in Soil
Exposure Frequency
Exposure Duration
Fraction Contacted (ingested or absorbed)
from contaminated source (assumed 100%)
Skin Surface Area available for daily contact

Sotl-to-sUn Adherence Factor

Dermal Absorption factor for organic*
Dermal Absorption factor ftr inorganics
Conversion Factor
Body Weight
Averaging Time for noncardnogens (period
over which exposure Is averaged)

Units

mg/kg «day

mg/kg
days/year

yean
-

mg/day
kg/mg

kg
days

mg/kg*day

mg/kg
days/year

years
-

cm1

mg/cm'/day
-
-

kg/mg
kg

days

RME
Value

See Table 7 Ja
and Table 7 Jb
See Table 3.1b

350
6
1

200
l.OE-06

15

2,190

See Table 7.3*
and Table 7 Jb
See Table 3.1b

350
6
1

1,991

0.2

Oal
0.001

l.OE-06
IS

2,190

RME
Rationale/
Reference

US. EPA, 1995a
US. EPA, I995a
US. EPA. 1995a
US. EPA, 1995*

N/A
US. EPA, 1997*

• ED'365

US. EPA, 1995a
US. EPA, 1995a
US. EPA, 1995a

See Appendix E

US. EPA, 1992»;
US. EPA, 1995a
US. EPA, 1995a
US. EPA, 1995«

N/A
US.EPA.W97a

• ED'365

Intake Equation/
Model Name

CD1 . CSxgxEDxFCxm.xCF,
BWxAT

_ CSxEFxEDxFCxSAxAFxDAxCF,
BWxAT

cn

CD
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TABLE 4.V
VALUES USED FOR DAILY INTAivc CALCULATIONS

FORMER SANFORD MCP

Scenario Timeframe: Current/Future
Medium: Surface SoU
Exposure Medium: Surface SoU

Exposure Point

Anyon-slteor
off-site location

Receptor
Population

Future Resident

Receptor
Age

Aggregate

Exposure
Route

IngesHon

Dermal

Parameter
Code

GDI

CS
EF
ED

FC

K.
CF,
BW

AT-C

CDI

CS
EF
ED
vcrv.

SA

AF

DA(wj»i*i)
DAflnorgmlct)

CF,
BW

AT-C

Parameter Definition

Chronic Daily Intake

Concentration in Soil *
Exposure Frequency
Exposure Duration
Fraction Contacted (Ingested or absorbed)
from contaminated source (assumed 100%)
Oral Digestion Rate for Soil
Conversion Factor
Body Weight
Averaging Time for carcinogens (period over
which exposure is averaged)

Chronic Dally Intake

Concentration In Soil
Exposure Frequency
Exposure Duration
Fraction Contacted (ingested or absorbed)
from contaminated source (assumed 100%)
Skin Surface Area available for dally contact

Soil-lo-skln Adherence Factor

Dermal Absorption factor for organics
Dermal Absorption factor for inorganics
Conversion Factor
Body Weight
Averaging Time for carcinogens (period over
which exposure is averaged)

Units

mg/kg'day

wg/kg
days/year

years
-

mg/day
kg/mg

kg

days

mg/kg*day

mg/kg
days/year

yean

cm1

mg/cm'/day

-
-

kg/mg
kg

days

RME
Value

See Table 7.5a
and Table 7Sb
See Table 3. Ib

350
30
1

120
l.OE-06

59

25350

See Table 7.5a
and Table 75b
See Table 3.1b

350
30

1

4,005

0.2

0.01
0.001

l.OE-06
59

25350

RME
Rationale/
Reference

US. EPA, 1995a
US. EPA, 1995a
US. EPA, 1995a
See Appendix E

N/A
Sec Appendix E

US. EPA, 1989

US. EPA. 1995a
US. EPA, 1995a
US. EPA, 1995a

Sec Appendix E

US. EPA, 1992a;
US. EPA, 1995a
US. EPA, 1995a
US. EPA, 1995a

N/A
Sec Appendix E

US. EPA, 1989

Intake Equation/
Modal Name

__. CSxEFxEDxFCxIR. xCF,
BWxAT

.

_. CSxEFxEDxFCxSAxAFxDAxCF,
BWxAT

BPJ Best Professional Judgement. Trespasser exposure frequency based on two days/week for 50 weeks/year. cn

CT
CD
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TABLE.'
NON-CANCER TOXICITY D

FORMERSANFC
3RAL/DERMAL

.AGV

Chemical
of Potential

Concern

Accnaphthene
Aceruphthylene
Acetone
Aluminum
Antimony
Anerdc
Barium
Benzene
8enzo(a)anthnccn«
9enzo(a)pyrene
Beiuofb and /or kjfhioranthene
Benxo(b)fluoranthehe
BenxoQOfluoranther*
BHCbeta-
Butylbenzene, n-
Butylbenzcne, lert-
Cadmlum
CJUordiit, gamma-
Chromium (III)
Chromium (VI)
Chryiene
Cobalt
Copper
Cyanide
Dibenzo(a.h)anlhracene
Dibenzofuran
Dkhloroelhane, U-
Dkhloroethene, 1,1-
DMdrln
itny(Dcn2£nc
Fluoranthene
Fluorene
lndeno(l,2«3-c,d)pyrcne
Iron
bopropylbenzene
Uad
Manganese
Mercury
Methyl-4.6-dlnltrophenol, 2-
Methylene chloride

Subchronlc
Oral RID
Value (1)

(mg/kg'day)

6.0E-01
NF

1AE+00
NF
NF
NF
NP
NP
NP
NP
NP
NF
NP
NP
NF
NP
NP
NF
NP

2.0E-02
NF
NF
NP
NF
NF
NF
NF
NF
NF
NF

4.0E-OI
4.0E-01

NF
NP

4.0E-01
NP

1.4E-01
NF
NF
NF

Chronic
Oral RID

Value
(mg/kg«day)

6.0E-02
2.0E-m(6)

l.OE-01
1.0E»00
4.0E-04
3AE-04
7.0E-02
3.0E-03

NF
NF
NF
NF
NF
NF

l.OE-02
l.OE-02

1J)E-03(5)
S.OE-04
UE-tOO
30E-03

NP
6AE-02
40E-02
JOE-02

NF
4.0E-03
3.0E-02
9.0E-03
5.0E-05
IflE^Jl
4.0E-02
4.0E-02

NF
3.0E-01
l.OE-01

NF
2.0E-02

1.0E-04(6)
l.OE-04
60E-02

Oral to Dermal
Adjustment
Factor (2)

O.S
0.8
0.8

0.04 (a)
0.01 (•)
0.9S(a)
0.05 (a)
0.90 (a)

05
03
05
OS
03

0.907 (a)
0.8
0.8

0.044 (a)
05

0.013 (a)
0.013 (a)

05
OiS(a)
054 (a)

0.2
05
0.8

l(a)
Ka)
H«)
0.8
05
0.8
05

0.085 (»)
0.8

N/A
0.04 (a)
0.10 (a)

05
1(«)

Subchronic
Adjusted
Dermal
RID (3)

(mx/kg*day)

4.8E-OI
NF

8.0E-01
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF

2.AE-04-
NP
NF
NF
NF
NF
NF
NF
NF
NF
NF

20E-01
3.2E-01

NF
NF

3.2E-01
NF

StE-03
NF
NF
NF

Chronic
Adjuiled
Dermal
RID (3)

(mn/kg'day)

48E-02
1.6E-02
8.0E-02
4.0E-02
4.0E-06
2.9E-04
35E-03
2.7E-03

NF
NP
NP
NF
NF
NF

8.0E-03
8.0E-03
4.4E-05
25E-04
2.0E-02
3.9E-OS

NF
I5E-02
2.2E-02
40E-03

NF
3.2E-03
3.0E-02
9.0E-03
5.0E-05
8.0E-02
2.0E-02
3.2E-02

NF
2.6E-02
8.0E-02

NP
8.0E-04
1.0E-OS
5.0E-05
6.0E-02

Primary
Target
Organ

liver
blood

liver, kidney
CNS
blood
fkln

NOAEL
CNS, blood

NF
NF
NF
NF
NF
NF

CNS
OS

kidney
liver

NOAEL
NOAEL

NF
NF
Cl

NOAEL
NF
tkln

CNS. liver
liver
liver

liver, kidney
liver, kidney, blood

blood
NF
Cl

kidney
NF

CNS
development, CNS

NF
liver

Co tnol ntd
Uncertainty/Modifying

Facton

3.000
3.000 (6)

1,000
NF

1.000
3
3

NF
NP
NF
NP
NP
NF
NF
NP
NF
10
300

1.000
900
NF
NF
NF
500
NF
NF
NF

1,000
100

1,000
3,000
300
NF
NF

1,000
NF
1

1,000 (6)
NF
100

Sourcel oi
RID/Target Organ

nus/iRB
lurrogate
IRK/IRIS

NCEA/DOE
IRK/IRIS
IRK/IRE
nus/nus

NCEA/DOE
NP
NP
NP
NP
NF
NF

NCEA/Cavender
NCEA/Civcndcr

IRB/IRIS
IRIS/IRIS
IRB/IRIS
IRIS/IRIS

"NF
NCEA/NF

HEAST/HEAST
IRIS/IRIS

NF
NCEA/Skeneet«L

NCEA/DOE
« IRIS/IRIS

IRIS/IRIS
IRB/IRB
IRIS/IRIS
IRIS/IRC

NF
M£EA/NlmlMn A Lfituiton

IRC/IRIS
NF

IRJS/IRB
lurrogate

NCEA/NP
IRIS/IRIS

Date* of
RfD/Target Organ (4)

Apr 1999/Apr 1999
N/A

Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999

N/A
N/A
N/A
N/A
N/A
N/A

Apr 1999/1994
Apr 1999/1994

Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999

N/A
Aprl999/N/A

1997/1997
Apr 1999/Apr 1999

N/A
Apr 1999/1989

Apr 1999/Apr 19W
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999

N/A
Apr 1999/1996

Apr 1999/Apr 1999
N/A

Apr 1999/Apr 1999
N/A

Aprl999/N/A
Apr 1999/Apr 1999 c:
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TABLES
NON-CANOER TOXICITY D

FORMER SANFC
3RAL/DERMAL

-1GP

Chemkal
of Potential

Concern

Melhylnaphthalene, 1-
Methylnaphthilene, 2-
Ntphthalen*
N-Nltrosodl-n-propylimJnt'
Nllroinlllnc, 2-
Nltroanlllne,4-
Phenanthrene
Propylbenzene, n*
Pyrene
Toluene
Trlmelhylbenzene, 1,2,4-
Trlmethylbenxene, 1AS-
Vanadium
Xylenes, m<tp- ,
Xylenes, o-
Xylenes, Total
Zinc

Subchronlc
OralRfD
Valued)

(mg/kg*day)

NP
NF
NP
NP
NP
NP
NP
NF

3.0E-01
2.0E+00

NF
NF
NP
NP
NP
NP
NP

Chronic
Oral RID

Value
(mg/kg«day)

2.06-02(6)
2.0E-02
2.0E-OJ

NF
NF
NP

2.0E-02(6)
1.0E-C2
3.0E-02
2.0E-01
5.0E-02
S.OE-02
7.0E-03

2.0E*00(6)
2.0E+00(6)

2.0E»00
30E-01

Oral to Drrmil
Adjustment
Factor (2)

0.8
0.8
Ha)
OS
03
03
OS
0.8
05
0.8
0.8
0.8

0.026 (a)
0.8
08

0.89S (a)
0.25 (a)

Subchronic
Adjusted
Deimal
R/D (3)

(mg/kg«day)

NF
NF
NF
NF
NF
NF
NF
NF

1.3E-01
1.6E+00

NF
NF
NF
NF
NF
NF
NF

Chronic
Adjusted
Drrmal
RfD<3)

(m«/k(t«day)

1.6E-02
1.6E-02
2.0E-02

NF
NF
NF

1.6E-02
8.0E-03
1JE-02
1.6E-01
4.0E-02
4.0E-02
1.8EXM
1.6E+00
1.6E»00
l.SEtOO
7-5E-02

Primary
Target
Organ

NP
NF

body weight
NF
NF
NF

body weight
NF

kidney
kidney, liver

NP
NP

NOAEL
hyperact, body weight
hyperact, body weight
hyperact body weight

blood

Combined
Uncertainty/Modifying

Factors

NF
NF

3,000
NP
NF
NP

31000 (6)
NF

3,000
1,000
NF
NF
too
100
100
100
3

Sources of
RfD/Target Organ

surrogate
NCEA/NP
IRIS/IRIS

NP
NP
NP

surrogate
NCEA/NP
IRIS/IRIS
IRIS/IRIS
NCEA/NP
NCEA/NP

HEAST/HEASr
IRS/IR1S
nus/iRB
IRIS/IRIS
IRE/IRE

Dates of
RfD/Target Organ (4)

N/A
Aprl999/N/A

Apr 1999/ Apr 1999
N/A
N/A
N/A
N/A

Aprl999/N/A
Apr 1999/Apr 1999
Apr 1999/Apr 1999

Aprl999/N/A
Aprl999/N/A

1997/1997
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999
Apr 1999/Apr 1999

N/A - Not Applicable.
NF« Not Found.
(1) All subehronlc RfD> were obtained from HEAST, 1997.
(2) Values obtained from current ATSDR profiles unless marked (a).

(a) Indicates a factor of 0.8 for volaHles, 0.5 for aemlvotattles and 0.2 for Inorganics, per Region IV guidance.
(3) Oral R/D multiplied by the oral-to-dermal adjustment factor.
(4) For IRIS values, the dale IRIS was searched.

For DOE values, the date of Iht web site search.
For NCEA values, the date of the Region HI RBC Table.

(I) Oral R/D for cadmium In food • for exposure to groundwater, the oral R/D for cadmium In water (5E-04) was uj*d.
(6) Surrogate values based on dosely related compounds as follows:

naphthalene for acenapthylene and phenanthrene
methyl mercury for'mercury
2-methylnaphlhalene for l-melhylnaphlhaltne
total xylenes for mfcp- and o-xylene

CMS » Central Nervous System
C( • Caitrolntestlnal
NOAEL - No Observed Advene Effecb Level

IRIS • Integrated Risk Information System
DOE • Department of Energy (webslte)
HEAST . Health Effects Assessment Summary Tables
NCEA - National Center for Environmental Assessment
ATSDR • Agency for Toric Substances and Disease Registry

c:
CD
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TABLE 5.'
NON-CANCER TOXICITY D

FORMER SANFC
INHALATION
GP

Chemical
of Potential

Concern

Acenaphthcne
Aceruphlhylene
Acetone
Aluminum
uinntony
AixnlC
Barium
teiucne
Benio(a)inthncene
Benxo(a)pyi*fie
Benzo(b and /or kjnuoranthene
Benzo(b)fluoranmene
BenzoOOnuoranthene
BHCbeta- ' '
lutylbenzMit, n-
Butytbenttrtt, tert-
Cadmlum
QUordaiM, gamma-
Chrocnlum (til)
Chromium (VI)
•itrysene
Cotull
Copper
Cyanide
CXt*nio(»,h)*nthr«ctiw
)ioenzofunn

CXchloroethane, U-
Dkhloroethene, 1,1-
Dteldrin
Ethytbenzerw
Fluoranthene
Fluorene
Indeno (l,2,3-c,d)pyrene
ron
sopropylbenzenc
L»d
vlanganese
Mercury
Melhyl-4,6-dlnltrophenol, 2-
Methylene chloride

Subchronlc
Inhalation

we
Value (1)
(mg/m1)

NF
NP
NP
NP
NP
NF

5.0E-03
NP
NP
NF
NP
NP
NP
NF
NP
NF
NP
NF
NF
NF
NP
NP
NF
NF
NP
NF
NP
NF
NF
NF
NP
NF
NF
NF
NP
NF
NF
NF
NF
NF

Chronic
IrduUUon

we
Value

(pig/m1)

NF
NF
NF
NF
NF
NP

5.0E-04
NP
NF
NF
NP
NP
NP
NF
NP
NP
NF

7.06-04
NF

l.OE-04
NF
NP
NF
NF
NF
NF
NF
NF
NP

lAE+00
NF
NF
NF
NP

4.0E-01
NF

5.0E-OS
3.0E-M

NF
30E«00

Subchronlc
Adjusted

IrJwIiMon
RfD(2)

(mx/kit«d»y)

NF
NF
NF
NF
NF
NF

ME-OJ
NF
NF
NF
NF
NF
NF
NF
NF
NF
NP
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF

Chronic
Adjusted
Inhalation

R/D(2)
(mu/kt.«day)

NP
NF
NF

l.OE-03
NF
NF

IAE-04
1.7E-03

NF
NF
NF
NF
NF
NF
NF
NF
NF

2.0E-04
NF

2.9E-05
NF
NF
NF
NF
NF
NF

HE-03
NF
NF

2J6E-01
NP
NF
NF
NF

1. IE-01
NF

14E-05
8.6E-05

NF
8.6E-01

Primary
Turget
Organ

NF
NF
NP

lung
NF
NF

respiratory, blood pressure
blood, CMS

NF
NF
NF
NF
NF
NF
NF
NF
NF

liver
NF

respiratory
NF
NF
NF
NF
NF
NF

CMS, kidney, liver
NF
NF

developmental
NF
NF
NF
NF

, kidney, adrenal
NF

CNS
CNS
NF

liver

Combined
Uncertainty/Modifying

Factors

NF
NF
NF
NF
NF
NF

1,000
NP
NF
NF
NF
NF
NF
NF
NF
NF
NF

1,000
NF
300
NF
NF
NF
NF
NF
NF
NF
NF
NF
300
NF
NP
NF
NF

1.000
NF

1,000
30
NF
100

Source* of
RfCWD/Target Organ

NF
NF
NF

NCEA/DOE
NP
NF

H EAST/DOE
NCEA/DOE

NF
NP
NP
NP
NP
NP
NP
NP
NP

IMS/IMS
NP

IRE/IRIS
NF
NP
NP
NP
NF
NF

NCEA/DOE
NF
NF

IRE/IRIS
NF
NF
NF
NF

IRIS/IRIS
NF

IRIS/IRIS
IRIS/IRIS

NF
HEAST/DOE

Date* of
RKZJVD /Target Organ (3)

N/A
N/A
N/A

Aprl999/Aprl«9t
N/A
N/A

1997/Apr 1999
Apr 1999/Apr 1999

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Apr 1999/Apr 1999
N/A

Apr 1999/Apr 1999
N/A
N,'7i
N/A
N/A
N/A
N/A

Apr 1999/Apr 1999
N/A
N/A

Apr 1979/Apr 1999
N/A
N/A
N/A
N/A

Apr 1999/Apr 1999
N/A

Apr 1999/Apr 1999
Apr 1999/Apr 1999

N/A
1997/Apr 1999

Page 1 of 2
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OU2 Record of Decision
Sanford Gasification Plant Site

Final

CANCER TOXICITY DATA 



TADLE6.*
CANCER TOXICITY DAT,

FORMER SANFC
VL/DERMAL

Chemical
at Potential

COOCWTI

Acccu p nt ncfw
Aceniphthyterw
Acetone
Aluminum
Antimony
Anenle
Barium
fl-., -,liaDCTUeiK

Benn>(a)anthracene
Benzo(a)pyrene
Benio(b *nd/or k)fluoranthene
9enzo(b)fluoranthene
Benzo(k)fluor*nthm*
BHCbeta-
Butytbetuene, n-
Butylbefuene* ten-
Cadmium
Chlordane, gamma*
Chramlum (lit)
Chromium (VI)
Cn^fsene
Cobalt

Copper
Cy*nld«
Dibenzo(a,h)anthrarene
Dlbenzoniran
Dlchloroethane. U-
Dtchloroelhene, 1,1-
Dleldrin
Elhylbenzene
Fluonnthene
FlUOKIlC

Ind«no(UJ-c,d)pyjTne
Iron
^opropylbenzene
U*d
Manganete
Mercury
Methyl-4^dlnltrophrnol. 2-
Methylenc chloride

Oril
Cincer Slope Fuctor

(mg/kg'day)'1

N/A
N/A
N/A
N/A
N/A

1.5E+00
N/A

2.9E-02
7JE-01
7JE»00
7JE-01
7JE-OI
7JE-02
1.8E+00
N/A
N/A
N/A

3.5E-01
N/A
N/A

7JE-03
N/A
N/A
N/A

7JE»00
N/A

9.1E-02
6.0E-OI
16E+01
N/A
N/A
N/A

7JE-01
N/A
N/A
N/A
N/A
N/A
N/A

73E-03

Oral to Dermal
Adjustment

Factor

O.S
0.8
0.8

O.M
0.01
0.93
O.OS
0.9
0.5
05
OS
OS
OS

0907
•j.»
0.8

0044
05

0.013
0.013
0.5
0.25
056
0.2
05
0.8
1.0
10
1.0
0.8
05
0.8
05

0.085
0.8

N/A
0.04
0.1
05
1.0

Adjusted Dermal
Cancer Slope Factor (1)

(mg/kg-day)-'

N/A
N/A
N/A
N/A
N/A

16E«00
N/A

3.2E-02
15E*00
15E»01
15E»00
1JE»00
15E-01
2.0E+00

N/A
N/A
N/A

7.0E-01
N/A
N/A

15E-02
N/A
N/A
N/A

1JE.01
N/A

9.IE-02
6.0E-01
1.6E+01
N/A
N/A
N/A

IJEtOO
N/A
N/A
N/A
N/A
N/A
N/A

75E-03

Weight of Evidence/
Cancer Guideline

Description

Not Ukely
Not Ukely
Not Ukely
Not Ukely
Not Ukely

Known/Ukely/A
Not Ukely

Known/Ukely/A
Known/Ukely/B2
Known/Ukely/B2
Known/Ukely/B2
Known/Ukely/B2
Known/Ukely/B2
Known/Ukely/C

Not Ukely
Not Ukely
Not Ukely

Known/Ukely/B2
Not Ukely
Not Ukely

Known/Ukely/B2
Not Ukely

Cannot be delennlned/D
Cannot be determlned/D

Known/Ukely/B2
Not Ukely

Known/Ukely/B2
Known/Ukely/C
Known/Ukely/B2

Cannot be determlned/D
Cannot be determlned/D

Not Ukely
Known/Ukely/B2

Cannot be determlned/D
Not Ukely
Not Ukely

Cannot be determlned/D
Not Ukely
Not Ukely

Known/Ukely/B2

Source
Cancer Slope Factor

N/A
N/A
N/A
N/A
N/A
IRC
N/A
IRIS
TEP
nus
TEF
TEF
TEF
IRIS
N/A
N/A
N/A
IRIS
N/A
N/A
TEF
N/A
N/A
N/A
TEP
N/A
IRIS
IRIS
IRIS
N/A
N/A
N/A
TEF
N/A
N/A
N/A
N/A
N/A
N/A
IRIS

Datep)

N/A
N/A
N/A
N/A
N/A

Apr 1999
N/A

Apr 1999
N/A

Apr 1999
N/A
N/A
N/A

Apr 1999
N/A
N/A
N/A

Apr 1999
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Apr 1999
Apr 1999
Apr 1999

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Apr 1999

CD
__i,

CD
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TABLE 6
CANCER TOXICITY DAT

FORMER SANt
'.AL/DERMAL
1GP

Chemical
of Potential

Concern

Methylnaphthalene, 1-
Melhyinaphthalene,2-
Naphthalene
N-Nltmodl-fl-pfOpylamlne
NltRMnl1lne,2-
Nltro*nlllne,4-
Pncmntnivne
Propyibcfttene, n*
Pyrene
Toluene
Trimelhylbenzcne, 1,2,4-
Trimethylbenzene, 1,3,3-
Vanadium
Xylenes, m&p-
Xylene*, o-
Xylen**, Total
Zlne

Oral
Cancer SI ope Factor

(mg/kg«day)''

N/A
N/A
N/A

7.0E»00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Oral to Dermal
Adjustment

Factor

0.8
0.8
1.0
0.5
05
OS
0.8
0.8
05
0.8
0.8
08

0026
0.8
0.8

0.895
0.25

Adjusted Dermal
Cancer Slope Factor (1)

(mg/kg-day)'1

N/A
N/A
N/A

1.4E+01
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Weight of Evidence/
Cancer Guideline

Description

Not Likely
Not Ukely

Cannot be determlned/D
Known/Ukely/B2

Not Ukely
Not Ukely

Cannot be determlned/D
Not Ukely
Not Ukely

Cannot be determlned/D
Not Ukely
Not Ukely
Not Ukely
Not Ukely
Not Ukely
Not Ukely

Cannot be determlned/D

Source
Cancer Slope Factor

N/A
N/A
N/A
IRIS
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Date (2)

N/A
N/A
N/A

Apr 1999
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A Not applicable.

IRIS • Integrated Risk Information Syitem
TEF»B<nzc<a)pyRne Toxldly Equivalence Factor methodology

(1) Oral CSF divided by the dermal adjuitment factor (aee Table 5.1).
(2) For IRIS values, the date IRIS wai searched.

Cancer Croup:
A - Human cardnogen
Bl • Probable human carcinogen - Indicates thai limited human data are available
82 • Probable human carcinogen - Indicates sufficient evidence In animals and

Inadequate or no evidence In humans
C • Possible human cardnogen
D • Not classifiable as a human carcinogen
E - Evidence of noncardnogenldry

Weight of Evidence:
Known/Ukely
Cannot be Determined \
NotUMy c

CD
——i*'

CD
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TABLE 6.»
CANCER TOXICtTY DA17

FORMER SANF
HALATION
.CP

Chemical
of Potential

Concern

Actniphthene
Aoefttpnthyleoe
Acetone
Aluminum
Anninofty
Ancnle
Barium
Benzene
BeruoOOtnthncene
Beruwi.ijpyreoe
9enzo(b *nd/or k)fluorantheni
Berizo(b)fluoranthene
BenioQOnuoranthenc
BHCbeta-
Butylbeniene.n-
BulylbciuciWf tert*
Cadmium
Chfordane, gumma-
Chromlum (HI)
Chromium (VI)
dUYiene
Cob.ll
Copper
Cyiinldc
Dlbenio<»,h)imthracene
Dlbenzofuran
Dkhloroethane, 1,2-
Dlchloroethene, 1.1-
Dteldrin
Ethylbenzene
Fluonnthene
Fluofnw
IndtnotUJ-cdtpyrcne .
'nn
bopropyttwnzaw
Uid
vtangnnae
Mercury
MethyM,6-dlnl<rophcnol, 2-
Melhylnw chloride

Unit Rlik
(mg/mV

N/A
N/A
N/A
N/A
N/A

UE+00
N/A

8JE-03
N/A
NF
NF
NF
NF

3JE-01
N/A
N/A

1.8E»00
l.OE-01
N/A

UEtOl
NF

N/A
N/A
N/A
NF

N/A
26E-02
S.OE-02
4.iE*00

N/A
N/A
N/A
NF

N/A
N/A
N/A
N/A
N/A
N/A

4.7E-04

Adjustment
(1)

N/A
N/A
N/A
N/A
N/A

xBW + IR
N/A

xBW + IR
N/A
N/A
N/A
N/A
N/A

» BW + 1R
N/A
N/A

K BW + IR
x BW 4 IR

N/A
x BW + IR

N/A
N/A
N/A
N/A
N/A
N/A

x BW + IR
x BW * IR
x BW * IR

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

x BW + IR

InhiUUon Oncer
Slope Factor

N/A
N/A
N/A
N/A
N/A

1.5E+01
N/A

2.9E-02
3.1E-01
3.1E+00
3.1E-01
3.1E-01
3.1E-02

IJCE+OO
N/A
N/A

6JE*00
35E-01
N/A

4.2E+01
3.1E-03
N/A
N/A
N/A

3.1E+00
N/A

9.1E-02
1.75E-01
1.6E+01
N/A
N/A
N/A

3.1E-01
N/A
N/A
N/A
N/A
N/A
N/A

1.6E-03

Weight of Evidence/
Cancer Guideline

DnerlpDon

Not likely
Not likely
Not likely
Not likely
Not likely

Known/Ukely/A
Known/Ukery/B2
Known/Ukery/A
Known/Ukely/B2
Known/Ukery/B2
Known/Ukely/B2
Known/Ukely/B2
KiKmn/Ukely/B2
Known/Ukery/C

Not likely
Not likely

Know/Ukety/Bl
Known/Ukery/B2

Not likely
Known/Ukely/A
Known/Ukely/B2

Not likely
Not likely
Not likely

Known/Ukely/B2
Not likely

Known/Ukely/B2
Known/Ukeiy/C
Known/Ukely/B2

Not likely
Not likely
Not likely

Known/Ukely/B2
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely

Known/Ukely/B2

Source

N/A
N/A
N/A /
N/A
N/A
IRC
N/A
IRB
TEF
IRQ
TEF
TEF
TEF
IRB
N/A
N/A
IRB
IRQ
N/A
IRQ
TEF
N/A
N/A
N/A
TEF
N/A
IRIS
IRB
IRB
N/A
N/A
N/A
TEF
N/A
N/A
N/A
N/A
N/A
N/A
IRB

Date
0)

N/A
N/A
N/A
N/A
N/A

Apr 1999
N/A

Apr 1999
N/A

Apr 1999
N/A
N/A
N/A

Apr 1999
N/A
N/A

Apr 1999
Apr 1999

N/A
Apr 1999

N/A
N/A
N/A
N/A
N/A
N/A

Apr 1999
Apr 1999
Apr 1999

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Apr 1999
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TABLE 6'
CANCER TOXICITY DA?

FORMER SANFl
HALATION

.GP

Chemical
oT Potential

Concern

Methylnaphthalene, 1-
Methylnaphthalene, 2-
Naphlhalent
N-NKrosodl-n-propylamlne
Nltroanlllne,2-
Nllroanlllne,4-
Pheninthrene
Propyfeeniene, n-». _. . . -ryrene
Toluene
Trlmethylbenzene, 1,2,4-
Trlmethylbenzene, 14,3-
Vanadlum
Xylenei, mfcp-
Xylenea, o-
Xylenea, Total
Zinc

Unit Risk
(mg/mV

N/A
N/A
N/A
NF

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Adjustment
(1)

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Inhalation Cancer
Slope Factor

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Weight of Evidence/
Oncer Guideline

Description

Mot likely
Not likely
Not likely
Not likely
Not likely

. Not likely
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely
Not likely

Source

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Date
P)

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A-Nol applicable.
NF-Not Found.

1KB •Integrated RUk Information System
TCF«Benxo(a)pyrene Toxldty Equivalence Factor methodology

(1) Inhalation Unit Risk multiplied by body weight (BW; 70 kg)
and divided by Inhalation rate (IR; 20m'/day).

(2) For IRIS values, the date IMS wai searched.

Cancer Croup:
A - Human cardnogen
Bl - Probable human cardnogen - Indicates that limited human data are available
B2 • Probable human cardnogen • Indicates suffldent evidence In animals and

Inadequate or no evidence In humans
C • Possible human cardnogen
D • Not dasslflable as a human cardnogen
E - Evidence of no.icardnogenlctly

Weight of Evldi
Known/ Likely
NotUkery

cn

C
_Jl

o
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LEAD MODEL CALCULATIONS 



5 9
Exposure Equation J-l

Calculation of a Site-Specific RGO for Lead

PbS = -BKSFxIRs xAFs xEFs xED
where,

for pregnancy considerations only,
PbB,

PbB 'f,0.95.g

5and, PbBf<0.95/g = PbB M x GSD x Rf/m

Exposure
Parameter

PbS

PbB^

PbB«^

AT

BKSF

IR.

AF.

EF.

ED

PbBW-»s.«

GSDU

R«n

PbB^

Description
Soil lead concentration (appropriate average concentration for
individual) expressed in ug/g (mg/kg; parts per million);

Goal for central estimate of blood concentration (ug/dL) in adults that
have site exposures (default pregnant females value for Construction
Worker);

Typical adult blood lead concentration (ug/dL) in the absence of site
exposures [median of reported range (1.7-2.2 ug/dL), US. EPA, 1996];

Averaging Time for exposure expressed in days;
Biokinetic Slope Factor relating increase in typical adult blood lead
concentration to average daily blood lead uptake (ug/dL per ug/day;
default value, U.S. EPA, 1996);
Intake Rate of soil expressed in g/day, including outdoor soil and
indoor soil-derived dust (default value, U.S. EPA, 1996);
Absolute gastrointestinal absorption fraction for ingested lead in soil
and dust (dimensionless; default value, VS. EPA, 1996);

Exposure Frequency expressed in days/year (default);

Exposure Duration (construction duration) expressed in years;

Goal for the 95th percentile blood lead concentration (ug/dL) among
fetuses bom to women having site exposures (default value, U.S. EPA,
1996);
Geometric Standard Deviation [dimensionless; median of reported
range (1.8-2.1 ug/dL), VS. EPA, 1996J;
Constant of proportionality between fetal blood concentration at birth
and maternal blood lead concentration (dimensionless; default value,
VS. EPA, 1996); and.
Central estimate of blood lead concentration (ug/dL) in adults that
have site exposures [median of reported range (1.7-2.2 ug/dL), VS.
EPA, 1996].

Pregnant
Construction

Worker
Values

1,067

3.70

1.95

122

0.4

0.05

0.12

250

0.33

10

1.95

0.900

1.95

Adapted from the U.S. EPA Technical Review Workgroup (TRW) Interim Approach to Assessing'Risks Associated
with Adult Exposures to Lead in Soil (U.S. EPA, 1996).
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TABLE 10.1,
RISK ASSESSMENT-...iMARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MGP

Medium

SvrfMSoll

Surf tc* Soil

Scenario Tlmefniw: Cuntnl
Receptor Population: Conumrdil Worker
Receptor Age: Adult

Eipoiun
Medium

Surface SoU

Air

,

bpMui*
Point

AnyoMlttVxaBon

Any on-«l«t location

Chemical

Anenk
XfUO(a)antnlBlCnC

Bnuo(>)pymte
t«ao(b ind/or k)nuoranthene
Bene(b)<luoraMhene
abenn(iJ<)Milhrtcene
Ind>no(14>ĉ )p)fmi«

(Tottl)

(IMil)

Ordnogmlc (Utk

IngnHon

4.4E-06

3JE-06
3.6E-W

IJE-OJ
1JE-06
4.4C-W
1.2E-04

6.4E-OJ

-

IntuUllon

_

-
-
-
-
-
-
-

-

Dernul

7JJE-08
ME-07

LIE-OS
3JE-06
4JE-07

1JE-M
3.tE-C7
HE -05

-

ToUl ftlik ACIOM Surface Soil

E>pnure
KouteiToUl

4JE-M
4JE-06
4.7E-OS
1.6E43
1.8E-06

S.1E-06

l.«E-M
S.2E-OS

-

1.2E-4H

Chemlal

fTo««l)

(To««n

NoivC<r(lAO(*nk Htuid Quotient

Prlnurjr
TirgetOr|in

(Tottl)

(ToWl)

In̂ tiDon

_

-

IntoUHon

-

-

Demul

_

-
Tout Hturd Ind« AcraM Surfm Son

Expotura
Routn Total

_

-

—i
CD
;o



TABLE 10..
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MGP

Scenario Timeframe '•
Receptor Population:
Receptor Age:____

Current
Commercial Worker
Adult

Medium

Surface Soil

Surface Soil

Eiposure
Medium

Surface SoU

Air

Exposure
Point

Any off-tit* location

Any off-tit* location

Chemical

Amnlc
Bnuo(a)anlhncaM
3crtco(a)pyi*nc
Beiuo(b and/or k)fluoranthene
B*nzo(b)rluoranthene
Dfl>enzo(a,h>anthracene
lndeno(U,J-Cd)pyrene

(Total)
Benzo(a)pyKnt

(Total)

Carcinogenic RJsk

IngnMon

4-5E-06
5JE-05
5.7E-04
8.4E-05
I.6E-M
8.7E-06
1.0E-OS
7.4E-04
-

-

Inhalation

_

-
-
_
-
-
-
-

2.1E-06

ME-M

Dermal

7.1E-OS
1.6E-05
I.7E-04
2.5E-05
2.6E-M
:.6E-06
3.0E-06
2.2E-04

-

-
Toul RUk Acrou Surface Soil

Exposure
Kourei Total

4.6E-06
6.9E-05
7JE-04
1. IE-04
1. IE-05
1. IE-OS
1JE-OS
96E-W
2.1E-06

2.1E-06

9.7E-04

Chemkal

Methylnaphlhalcne, 2-
Naphlhalcne

NorvCardnogenlc Hazard Quotftnt

Primary
Target Organ

(Total)
natal
natal

(Toul)

Ingettion

_
-
-
-

Inhalation

_
7.2E-01
5JE-01
-

Dermal

_
-
-
-

Total Hazard Iiutn Aoou Surface Soil

Eipoture
Routet Total

..

7JE-01
SJE-01
UE*00

UE»00

Total natal HI •

c:

o



TABLE 10.2*
RISK ASSESSMENT^. .(ARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MGP

Medium

SurfKtSoll

SurfMtSoU

Scenario Tlmefrinw: Current
Receptor FDpuliHon: Tioptntt/VUIMr
Receptor Age Aootocent

Expoiure
Medium

SurfKtSoll

Air

bpoturt
MM

Anron-tlMtocaOon

Any em-tilt location

*

Chemical

Ancnk
Bemo(a)anlhracene
knto(i)p)rrcnf

Brnn(b ind/oc kJfluoriMhm
atraotbKluorintrwnc
Dlbtnio(>»<nlhr«nne

(Total)

(T««l)

C>rdnof,enlc Mik

H .̂

UE-Ot
I.6E-06
I.8E-05

(JE-M
1. IE-06
:.2E-06
3 IE-05

-

InhiUllon

-

-
-
_

-

-

-

Dtrmil

ME-09

I.2E-07
1.4E-04

4.7E-07

B.2E-06
I.7E-07
2.5E-06

-

ToMl RJ»k Acmt Suffice Soil

Enpoturt

KoulnToUl

J.JE-04

UE-W
I.»E-03

».7E-0«
UE-04
J.4E-M

3.4E-OJ

-

3.4E-05

Chtmlul

(Totil)

(Tewl)

Nonftntnoftnk Hiurd Quotfml

Primtrjr
TirgttOrfin

(To«»D

tTctil)

ln|MDon
t

-

-

InhtUHon

_

-

Demul

_

-
Total Hiiird Indn AOOM furftct Ml

Exponin
Roum Total

_

-

-



TABLE 10.'
RISKASSESSMEI (MARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORO MCP

fcJjajUnj i

SurfKiSoU

Scoinwflt

Scciurio Tlnwfrmwi Cui rtnl
Rtceptor Population: Tmpiiter/Vlsllor
Rccvptof A jv AoOKKcnl

Expenu*
Medium

Surf »« SoU

Air

Svdlmtnt

Air

Eipotur*
POM

AnyoffiHtlotttfon

Anr9fMlltkx*tlon

An? off-tilt teuton

AnfoflflKkxaHon

Chemk.1

Antnle
Bmie(i)«Mhnc(fM
KnM^§)pyicM
Btnao(b <nd/or kHIuormlhnw
9ttuo(b)fluoranlhcfw
Olb«nu(>»>Mhn<*M
lndtne(1A}<d)p]mnf

(Totnl)

(T«.l)

Brnco(*)pjfrcnt
fTotil)

fTel»l)

Ordnogenlc Risk

IngnHon

J.2E-04

16E-05

19E-04
4JE-OJ

4JC-M
4JE-M

JOE-06

1.7E-04

-

InhJlllion

-

-

-

Dtrnul

«.»E-W
10E-06

1.JE-OS
3.1E-M
3JE-07
3JE-07

3.8E-W
J IE-05

-

Tool Risk ACTOJS Surf.rt Soil

1JE-M
IJE-06

-

-

-

-

1.4E-07

1.4E-07

-

Tout Rltk Aotm Scdlmenl

Tout Rtok Across All Mrdlj ind All Routn

Eiposun
ReultsTolil

UE-M

1M-W
J IE-04

4JE-OS
4.«E-0(
4.7E-M
UE-M
4.0E-04

-

4.0E-04

2.0E-W
JOE-W

-

JOE-0*

4.0E-04

OKmktl

a«ii)

(T««l)

nuiunr
TifjrtOrjtn

(Tol»l)

(To«»l)

Non-CirdfWftnk Hiurd

iAf MDOn

_

-

Inhilitbn

-

-

QuatftM

DtflMl

-

-
Toul Hturd Indn Aral SurfKt Soil

(T««il)

(Towl)

(Te««l)

(Tol»l)

-

-

-

-

_

-

Tab) Hturd tndn AeroM StdltiMM
Totil Huird Indni Across All Mcdli «nd AD ReulM

Eiposurt
RaatnToul

_

-
_

_

-
..

-

cn



TADLE10.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCi

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MGP

Medium

SurficfSoU

SRiurioTlRwfniiw: Funint
Rfocplof PopuliDOfc KfllflCAt
Receptor Agr Child

Eipcmirt
Medium

SurftaSotl

Air

Bipotur*
MM

Any ofT-«lM baton

,
'

AnyofMIKloaHan

Chemtal

(ToMl)

(Total)

Ordiwutnlc Rl»k

Ingnrion

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

-
-
-

InMMkm

-
-
-
-
-
-
-
-
-

NC

NC
NC
NC

Dcmul

>&

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

-
-
-

Tot«l Msk Acrau Surftee Soil

Eipoiun
Routt» Toll!

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC

Chcmfctl

WlnlBOOy

Anenk
Xbtmofurin
Fluennlhcnt
Ftuoim
Iran
NipMhilrnc
Phtn.nthi»n«
fyitrt

Mrthjrliuphthilcn*,!-
Niphlhilmt

NrnvCardnontnlc Hiutd Quotf eM

Prlm«7
TiiiclOr|tn

blood
lUn
lUn

Urn. Udntr, Mood
blood
a

bodywcliht
DOojf wnfM

udwr
frown

niul
lUMl

(TMil)

In|(i0ovt

tf.JE-01
7JE-01
f.OE-01
S.U-OI
1JE-01
UEKXJ
14E-01
1JE«4M
UE«flO
».IE»W

-
-
-

InhiUikm

-
-
-
-
-
-
-
-
-
-

10E«00
1IE»00
S.1C««0

Dcmul

t.lE-02
J3E-03
1JE-OI
UK-01
3JE-OJ
in-n
3.1E-00
30E-OJ
44E-OJ
HE-01

-
_
-

Toul Hiurd Indtt Aacu Surfra Sail

bpoiur*
RouM Total

3JC41
7JE-OI
Ut-OI
SJE41
UE-OI
tJE««0
UE-01
UE*00
U8«00
(JE««

3.0E«00
HE^JO
ME<00

1.IE«OI

Total body wdght HI i
Toul blood Mi

ToUliklnMi

TodlCIM.
Total kidney tfl<

ToUlruulH-

cn



TABLE 1
RISK ASSESSMt .vJMARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MCP

Medium

StirfKcSeU

SurrKcSoU

Scenario TliMfrtmc Future
Kfnplor ropulibon: RnMtni
RmptarAgc Adull

Eiponm
Mtdlum

SurfKt Sod

Air

Expoflun
PMM

An/ off-tit* kxtdon

Anjroff-ilttlociHon

'

Omnlcil

(To»»D

(Tot.l)

Cirdnotcnlc RJik

ln|«Hon

-

-

InhalttkHi

-

-

Dcmul

-

-

Tout Rlik ACUMI Surftn Soil

Enpoiura
RoulnTolil

-

-

1 NC

CVmkil

Mtlhylnaphtlulm, 2-
N«phth*lcnt

NoftOfdiwftnk Hiuid QueUtnl

Prtanwy
TirplOrsin

(To««l)

ruul
rawl

a<x.i>

Infddon

-

-

-

IntwUHon

-

i.oe««o
7JE41
IJEtOO

Ottnwl

.

-

-

bpoiurt
Koutn Total

-

i.oe*o>
rjE-oi
ue«oo

Total Huifd M« Acrari SurfKt Sell l l JB jOO

ToMlMMlH.| IJE400 |

C7



TABLE 10.
RISK ASSESSMEt JMARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MGP

Medium

SurfMtSoU

SctiurloTInwfrMM: Fulurt
RraptarPopuliHon: Itoldmt
Kccvptor Agtt A£ffYgttv

Eipotun
Medium

SurfKcSoU

Air

Eipoiun
rolnl

Any wv«lit locitton

Chrmlctl

Anenk
KfttO(BjAfltltfKCfW

9n\]BO\B )jiy 1 VI M

Bme(b ind/or kyiuonmhtnt

nbcn>o(i»*nlhnc«t*
IndenedAVcxOprnn*

(Tot.1)

(Tol«l)

Ctrdnogtnlc Rlik

tnftiHon

2.1E-OS
UE-03
I.7E-M
t.oe-03
IOE-05
J.IE-05
37E-06
3.IE-M

-

InluUlkm

-

-

-

Dtmul

1JE-07
2.IE-M
UE-03
l.OE-06
1.4E-06
1.SE-M

_?-*E?L.
3JE-OS

-
Tottl Rlik Acron Surfac* Soil

Eipolun
Koutn Tool

HE-OS
1JE-OJ
2.0E-W
«JE-05
LIE-OS
2.4E-OS
tJE-0(
3.4E-04

-
3.4E-04

Chcmkil

(Tata)

(To«»l)

Non-Cirtlno(<nk Htuid Quetft nl

frimtrjr
Ttrgct Organ

(Tol«l)

foul)

InpiHan

-

Intultllon

-

Omul

-
Tot*l IbUfd Indn AooM SurfKt Soil

Eipetur*
RaiUnToNl

_

c_n



TABLE 10.5»
RISK ASSESSMEN 4ARY

REASONABLE MAXIMC.n EXPOSURE
FORMER SANFORD MCP

1 Medium

SurfiotSoll

xMUrto Tifncntmct Ptitun
Receptor Population: RnMent
Receptor Age: Aggregate

Eipoiun
Medium

Surface Sod

Air

Expoturt

Polnl

Any off-tin bcidon

' ,
AnyefMnloctHon

Chemk.l

Anenle
MfUO(A|MtfnfMVIM

xfuofc/pyrtfw
Bnuo<b Mid/or kJfluoraMlirne

Benn<b)fluor«<lhenc
BentoOOfliMnnthene
jwywm
DCb««o(i»inthr«*ne

!i*dcnoO»2»^̂ *)pym**
(Tot»l)

Bento(i)p)n<ne
(Tol.l)

Cirdno(enlt W»k

Ingntkm

2.1E-05
2JE-44

I.7C-09
4.0E-M
4.1E-OS

1 IE-06
I3E-06

4.2E-OS
46E-05
36E-03

_

-

IntuUtkm

—

-
-
-
-
-
-
-
-
-

4.0E-M

40E-06

Demul

IJE-07

3.4E-OS

371-04
S.4E-OI
JJE-04

UE-07
3JE^>7

S.tE-M
1.4E-06

4.7E-04
-

-

Tout Mik Acron SurfKeSoll

Eipotur*
Routn Tool

2JE-OS
J.9E-04

3.1C-09
4.6E-04
4.7E-OS

IJE-0»

2.IE-M
4.71-05
S.4E-03

4.0E-OI
4.0E-W
4.0E-06

4.0E-0)

0-mkil

(Tolil)

(Tol«l)

NotvCtrdnof enk Hiurd Quottent

PfunA^f
Tif|*t Orf «n

(To».l)

fT«.l)

Ingndon

-

-

IntuliHon

-

-

Demul

_

-

Totil rburd Indeii ACTON Surftct SoU

Eipoture
RoumToMl

_

-

-

cn

c:



TABLE 10.61
RISK ASSESSMEN1. MARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MGP

Medium

Surface Soil

Scnurio Timeframe:

Rcccpfoi Agct

Fulun
Comfrurrlon Worker
Adult

E»po»ure
Medium

Surface Sod

Air

hpoaura
Mri

Any on tltt loMMon

Artfon-Wtftottrton

X

Chemkil

Beiuo(«)p)rRm
(TotiO

(Toul)

OrdmsenlclUik

Infeillon

l.ffi-06

t.»E-M

-

IntMlitkm

^

-

-

Dermal

s.te-07
56E-07

-

Tot.l Risk Arroit Surface Soli

Graundwaler Groundwater

Alf

Any on-flu baton

AfljroA^itt locttton
CTol«l)

(To«»l)

-

-

-

-

-

-

Total Nik Acrai Gnundwater

Tout Nik Acmi All Media and All Rout«

Eipoiure
Roulei Tola!

1.4146

m-»

-

Ut-06

-

-

-

2.4G-06

Chemical

aot»l)

(Toul)

Non<ardno|ef>)e Hatard Quodent

Primary

Target Organ

(Totil)

(Total)

Infettfon
J

-

-

bvMIiUon

-

-

Dermal

.

-

Total Hturd Indn Acmi Surface Sod

Bensene

(Total)

fjolal)

CMS, blood

(Total)

(Total)

1JE-OI

UE-01

-

-

-

-

IJEtOO

ue««>

-
Toul Hturd Index ACTON Croundwller

Total Hmrd Indn Acrou All Media and AH Routn

bpotuirt
Koutn Total

.

-

-

t.n«oo

i.«e«cg

-
t.«««o
I.»E»00



TABLE 10.6b
RISK ASSESSMENT ARY

REASONABLE MAXIMb... -XPOSURE
FORMER SANFORO MCf

Medium

IvrfanMI

T jjuLlIn Tllljjfjjjm

RccfptorropttlMhm
Rtaptar A|r

Nlvra
Contraction Wocwf
Atfuh

Eiponirt
Mtdhm

SufnccSoil

Air

bpoMlt
PoM

AnjrWT-dHloatlon

Aity wi*iiM tocttton

Omilnl

Mf\M|')MWtfKCnC

KIIMfAfpJffVfW

Btraotk Mtd/ot kXboMMlor*

(Toml)

(Toi.1)

Cwdno(tnlcllbk

^^

LIE-M
JOE-05
4.4C-0*

1.7E-OJ

-

Muliillon

-

-

-

Ormwl

I.1E-0?
l.ff-0*
1JE-0*

1. IE-05

-

TMiil KM AcroMSunWtSoll

MnurfmSoll SubMrfmMI

Air

Anjoff-fMbaHon

Anr»n-<IKloaHton

Anmk
Xftto*A)MMnraC(fV
HntoMpjitnt
Bmia(k «*1/ar kKkMnMlMiv

CTb«xfO<«Jl)«n*n«tw
lndB«<UJ-ej«)pjrw<.

(Tei.1)

(T«.l)

»»E-05
ut-m
1IE44

J.U-05
J.OE-OS
i.te-05
m-os
5JE-W

-

-

-

-

«.«E-«
5JE-OI
HE-07
1.4E-OI
UE4t
IJE-07

JOE-01
• 7E-07

-

Told Klik Anon Sutmirhn Ml

Mbncnt 3<ii]jmiil

Air

Any off-til* batton

Aitjr off-flltc locution

(Tout)

fToi.1)

-

-

-

-

_

_

TM»| *l»k ACTOM Scdkncm

CraunoVMfr GreundwMir

Air

*,-*—

Arqr aff-du locMIen

(Total)

(T«.l)

.

———

-

-

-

-

Total Rtok ACTOH CnundwMn

Total «bk AcroM All Mrdu ml All Xouln

Eipmurt
Routn Total

ucxw
J»E-05
5.71-0*

4 IE-05

-

4«e-os

ue-os
HE-05
IK-M
14E-05

10E-W
I(E-O)
111-01
JJE-W

-

5JE-04

-

_

-

-

-

-

5 IE-04

OMntol

Iran

M«hrlrupM»»lH*.l.
Nuphihultni

NoitCmln

Prtnury
TinjnOntim

a

(Tout)

nraU
MMl

(Toul)

Innrtlon

UI-OI

1 IE-01

-

-

na^li ••- — - J j* -»

WtfUtkm

-

.

I.1E.OO
1 IE-01
!.»£•(»

Dtrmtl

JUtOJ

UI41

-

.

Tfllw HAUra nMKi ACFOM Xlffen SoQ

Iran a

(Total)

(Toul)

UC41

IJE-01

-

-

_

-

14141

I.4E41

-

ToMl Hrnrd Intfn ACTOH SuktvrlK* Ml

(Toul)

(T«M)

-

-

.

-

_

_

Tout rtanird Indn Acren Scdlmm

Iran
HfftaMtnt

Njiphilultnt

Cl
bod>wtt|M

(Toul)

KM*I

(Total)

13E-DI
I.OE41

toe-oi

-

-

.

1IE«M
1IE.CO

UE41
JJE.OO
J4E.OO

-

Total Hiurd Indn Acron Cnundwtwr

Total Hourd Indn AtroM An MfdU wid A* RouM

Total botfr<nl|hl HI -

Total n«.l HI -

Toul Cl HI-

E>*oMr»
Routn Total

111-01

HE-01

i.iE«<n
HE-01
1.*E«09

in«co

tJE-01

•-7E41

.

•7E-OI

.

_

_

1JE41
JJE.00
}.5E*«0

IIE.OO
1IC.M

S.*E*00

7.IE.OO

UE>«

4.IEfflO

I4E.OO



TABLE 10.;
RISK ASSESSMEN MARY

REASONABLE MAXIMUM EXPOSURE
FORMER SANFORD MCP

Medium

Gfoundwikr

Rvot pfor AfVZ

Fulun
Other Worker
(MfitlonMalnt)
Adult

bpown
nWQiUfll .

GreundwMw

Air

Eipoture
MM

Anyon l̂vc loutton

Anxon-tlltlocilton

OMffllCtl

KfHKAC

(TolH)

Bvittcnc

a<n«n

C*rdnot*nlc Ri«k

IngnHon

UE-07

l.SE-07

_

-

tnhalttkm

vj

-

I.7E-M

I.7C-M

Dtntul

UE46

3JC-W

_

-

Total RJik Acnm CreundmKr

Eipnurt
RoutnToKl

3JE-0*

3.8E-06

17E-M

IJE-Ot

3.4E-M

dtcmlcil

(Tol»D

{TotiO

No<vC*rdnegnJ< Hturd QuoHttM

rnnuty
T*f|«l Organ

(Tbl«l)

(1W»I)

InftiVon

i

-

InluliHan

-

-

Dcnvul

_

-

TOM! Hiutd todn Aocu CtMndwitcr

txfotvn
KoutnTata

_

-

-

(J-i
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Cost Estimate Alternative 2
Institutional Controls

Sanford Gasification Plant

'.-' ^L ~?i *'Sj*«(?jr*ji?yvljK^.
Quantity iP UnitCort Capital

Institutional Controls
Enacting deed restrictions/zoning control 1 LS $30,000 $30,000:
Annual inspections $1,200! $1,200

Contingency (259?) $7,500 $300
Total i $37,500i $1,500

Present Worth (i = 5%, n = 33 years) i $61,504
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Cost Estimate Alternative 3
Monitoring and Natural Attenuation

Sanford Gasification Plant

SS^̂ ^̂ ^̂ îlî lftliiix;̂ : '̂ v5p^%;f;
r̂g^^^g^^pfl̂ ft1-; v.ip '̂sg , n^-^i^r ' fc ̂ ^M*̂

Monitoring
Analytical (annual average unit cost) 9
Sampling and reporting labor 5
Expenses (travel, equipment rental, per diem) 1
Data evaluation, modeling and remedy review
(annual average unit cost) 1
Well installation 4 ;

well
day
LS

LS
each

$600 $5,400
$1,770 $8,850
$1,000; $1,000

$2,500; $2,500
$2,000 $8,000;

Subtotal; $8,000 ! $17,750

Present Worth (i = 5%, annual costs occur in years 1-7, 9, 1

Contingency (25%); $2,000; $4,438
Total! $10,000: $22,188

1, 13, 15, 17, 19, 21, 23, j
25, 27, 29-33) i $248,749

Institutional Controls
Enacting deed restrictions/zoning control : 1 :
Nnnual inspections 1

LS
year

$30,000 $30,000!
$1,200 $1,200

Subtotal $30,000 $1,200
Contingency (25%) i $7,500: $300

Total ! $37,500; $1,500
Present Worth (i = 5%. n = 33 years)j $24,004

Total Present Worth $320,252
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Cost Estimate Alternative 4
Air Sparging and Soil Vapor Extraction

Sanford Gasification Plant

:-^;^~:.v'^C:^te- 5-;̂ ;,.,̂
.-,:••• ••• • . . • . -: ._-•-„•..••••. &••.:••!-. >Vi». !-''«{•'. 'ti'?!̂ 7» **-«-• ;-*••; 5:;:̂ ;. -SfciKsS
.£$ ••;'-;f:M«1itê i|llS»ĝ

.„
Analytical j

Sampling and reporting labor
Expenses (travel, equipment rental, per diem)
Data evaluation, modeling and remedy
review (annual average unit cost)
Well installation

Monitoring
9 : well $600!
5 day $1,770J
1 LS SI, 000

1 LS j $2,500

4 each $2,000 $8,000

$5,400

$8,850

$1,000

$2,500

Institutional Controls
Enacting deed restrictions/zoning control

Annual inspections

1 LS $30,000 1 $30,000

1 LS $1,200

Subtotal $38,000
Contingency (25%)

Total
Present Worth (i = 5%, n = 1 7 years)

$9,500

$47,500

$1,200

$18,950

$4,738

$23,688

$267,055

Air Sparging and Soil Vapor Extraction

Permitting/design/bidding/contracting

Pilot testing
Mobilization/demobilization
Injection points A

Air sparge and extraction system
Recovery trench installation 1

Exhaust air treatment (1 year)

Air sparge/extraction system O&M

1 LS | $50,000

1 LS $25,000

1 LS $15,000

$50,000

$25*000

$15,000

5 EA $750| $33,750

1 LS $70,000 $70,000
50 LF $250 $37,5OO

1 LS $30,000] $30,000

1 year $65,000
Subtotal

V

Contingency (25%)
Total

Present Worth (i = 5%, years 7 through 12)

$261,250

$65,313

$326,563

$232,088
Total Present Worth

-/

$65,000

$65,000
$16,250

$81,250

$307,743
$854,386
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Cost Estimate Alternative 5
Groundwater Pump and Treat

Sanford Gasification Plant

'^&-X-
.̂ m :̂:̂ ^

•f ̂ %tS«; ̂ *$Hgpft¥ m^i&WCost^l^^^V^sSfi^fe^ W-^s.,:ft*"*',, :'i? —t-iw.i.nii.ii;.:,,:..., i.r'iS.:*.;-,,,-*.'...
feiUn]tilSf;pit!̂

Monitoring

Analytical , 9
Sampling and reporting labor 5

Expenses (travel, equipment rental, per diem) 1
Data evaluation, modeling and remedy
review (annual average unit cost) | 1

Well installation 4

well $600 $5,400

day $1,770 $8,850
LS $1,000 $1,000

I

LS $2,500 $2,500

each $2,000 $8,000

Institutional Controls
Enacting deed restrictions/zoning control 1

Annual inspections 1

LS $30,OOOJ $30,000

LS $1,200 1 $1,200

Subtotal $38,000 $18,950

Contingency (25%) $9,500 $4,738

Total $47,500 $23,688

Present Worth (i = 5%, n = 24 years) j $326,854

Groundwater Pump-and-Treat System

Permitting/design/bidding/contracting j 1

Pilot Testing 1

Recovery & treatment systems : 1

Annual discharge fees 25,229
Annual O&M (includes site inspection) ' 1

LS $35,000 $35,000

LS $40,000 $40,000

LS $120,0001 $120,000

1,000 gallon $3.31 $83,508

year $30,000 $30,000

Subtotal $195,000 $113,508

Contingency (25%) $48,750 $28,377

Total $243,750! $141,885

Present Worth (i = 5%, years 7 through 24) $173,233 $1,237,649
Total Present Worth ! $1,785,236
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APPENDIX E: LETTER APPROVING 
ECOLOGICAL RISK ASSESSMENT COMPENDIUM 

STEPS 2 AND 3 FOR SOILS
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FILE COPY

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4

> ATLANTA FEDERAL CENTER
61 FORSYTH STREET

ATLANTA, GEORGIA 30303-8960

March 8, 2001

WMS-SSMB

VIA FACSIMILE

George F. Gramling, III
Attorney at Law
Sanford Group
601 North Ashley Drive
Suite 600
Tampa, FL 33602

Subject: Sanford Gasification Plant Site
Operable Unit One (OU1) Ecological Risk Assessment Report

Dear Mr. Gramling:

The Environmental Protection Agency (EPA) has reviewed the EHI, Inc. Ecological Risk
Assessment Compendium - Step 1 for all Media and Steps 2 and 3 for Soil dated February 15,
2001. The document is acceptable for the completion of the ecological risk assessment for soils
at the Sanford Coal Gasification Site, based on the assumption that the excavation of soils will
take place and that the soil will be replaced by clean fill. If this remediation does not take place,
the ecological risk assessment should be readdressed. Under this assumption the ecological risk
assessment for soils is hereby approved,,

EPA would like the Sanford Group to continue working on the ecological risk assessment
for the other media. EPA would like the Group to submit Step 3, Problem Formulation up to
refinement of Chemicals of Potential Concern (COPCs), by May 15, 2001.

If you have any questions you can contact me at (404) 562-8948.

Sincerely,

                                       
Remedial Project Manager
South Site Management Branch

cc: Guy Kaminski, GEI Consultants, Inc.
Gamett Craig, FPC

Internet Address (URL) • http://www.epa.gov
Recycled/R«cyclabl« .Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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APPENDIX F: INSTITUTIONAL CONTROLS 

GROUNDWATER USE ADVISORY ZONE (GUAZ)
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